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Outline of Tutorial

¢ Why customize? Betsy Humphreys

¢ Metathesaurus basics Olivier Bodenreider

¢ How to customize?
e Customize sources (MetamorphoSys) L. Roth & S.
Srinivasan
e Customize strings Olivier Bodenreider
e Customize synonyms
e Customize relationships
e Customize concept spaces

¢ Adding “local” terminology Bill Hole
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UMLS Knowledge Sources

Multi-purpose tools or “intellectual middieware” for
System Developers

¢ Metathesaurus
¢ SPECIALIST lexicon and lexical programs
¢ Semantic Network

Why customize?



UMLS M etathesaurus

¢ Concepts, terms, and attributes from many
controlled “vocabularies’

¢ New inter-source relationships, definitional
Information, use information

+ Scope determined by combined scope of source
vocabularies

SAONAL Why customize?



UMLS Source “Vocabularies’

¢ Widely varying purposes, structures, properties,
but all are in essence “sets of valid values’ for
data e ements:
e Thesauri, e.g., MeSH
e Statistical Classifications, e.g., ICD
e Billing Codes, e.g., CPT
e Clinical coding systems, e.g., SNOMED, Read
e Listsof controlled terms, e.g., COSTAR, HL7 values

¢ All HIPAA code sets, except NDC
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2001 UMLS M etathesaurus

¢ ~800,000 concepts

¢ ~1,500,000 “terms’ (Eye, Eyes, eye= 1)

¢ ~1,700,000 “strings’/concept names - (Eye, Eyes,
eye=3)

+ ~10,600,000 relationships between concepts

+ >50 source vocabularies (including several
“families’ with multiple members)

Why customize?



How to combine them?




Not really ....

¢ “The Metathesaurus preserves the meanings,
hierarchical connections, and other relationships
between terms present In Its source vocabularies,
while adding certain basic information about each
of its concepts and establishing new relationships
between concepts and terms from different source
vocabularies.”

RaTONAL Why customize?



Why Customize? 3 basic reasons

¢ Because nobody needs or wants all of it for any
specific set of purposes

® extraneous VSs. pernicious concepts, strings,
relationships

¢ Because you don't have the licenses reguired for
operational use of all source vocabularies

¢ Because the default “preferred name” is not best
for your applications

RATORAL Why customize?



Possibly Extraneous, e.g.,

¢ Termsin languages other than English
¢ Redundant minor variations

¢ Procedure codes, when your application is focused
on problems

Why customize?
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Possibly Pernicious, e.q.,

¢ Termsthat lack face validity
¢ Abbreviations and short forms

¢ Other less than beautiful “suppressible synonyms’
already identified by NLM

+ Relationships that reflect an alien or unhelpful
“world view”

Why customize?
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Your query term is "prostate™

This query term has multiple concepts associated with it in the Metathesaurus. Select a concept
and click on submit button to obtain information about that concept.

& Prostate
" Home Semantic Type:
m Body Part, Organ, or Organ Component

= Semantic Network € Prostatic Diseases

Semantic Type:

SPECIALIST Lexicon Disease or Syndrome

Expert Search © Benign neoplasm of prostate
Semantic Type:
Neoplastic Process

Download Results

Comments . o
© Carcinoma in situ of prostate

" Help Semantic Type:
Neoplastic Process

0

Neoplasm of uncertain or unknown behavior of prostate
Semantic Type:
Neoplastic Process
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Your query term is "er"

This query term has multiple concepts associated with it in the Metathesaurus. Select a concept
and click on submit button to obtain information about that concept.

& Endoplasmic Reticulum

|
Home Semantic Type:

= Cell Component

» Semantic Network © Estrogen Receptors

Semantic Type:

= SPECIALIST Lexicon Amino Acid, Peptide, or Protein
= Expert Search Semantic Type:
Receptor
® Download Results Definition:
= Comments Cytoplasmic proteins that bind estrogens and migrate to the nucleus where they regulate
DNA transcription. Evaluation of the state of estrogen receptors in breast cancer patients
" Help has become clinically important.
Definition:

ER. Protein found on some cancer cells to which estrogen will attach.
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KNOWLEDGE S0OURCE SERVER - 2001 - Netscape

Edit Miew Go Communicator  Help
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EUMLS Knowledge Source Server

Al [CN1YS |
BASIC CONCEPT INFORMATION HEMATOLOGIC DISORDERS [HEM]
RBC DECREASED [HEM/HEMRBCDEC
Concept Name: Anemia ANEMIA [HEM/HEMRBCDEC/ANEMILA
= Home UI: C0002871 AOD99
Semantic Tvpe: Disease or Syndrome health and disease [G]
. Dofiniti (}ESPZ[][]D } 7 disorder by body system or organ function [
efinition : :
. blood system disorder [G
= Semantic Network subnormal levels or function of erythrocytes, blood :fis order [GT?] LT
= SPECIALIST Lexicon resulting in symptoms of tissue hypoxia. anemia [GT2.6]
" Expert Search A reduction in the number of circulating disease/disorder [0944-4756]
= Download Results erythrocytes or in the quantity of hemoglobin. blood disorder [0427-3600]
i Definition { PDQ2000 ): anemia [0427-0313]
Comments A condition in which the number of red blood OMS94 |
" Help I e DOMAIN TIL. PHYSIOLOGICAL [P3]
Synonyms : Digestion-hydration [P330]
Anaemia - Impairment [Q05]
Absolute anemia anemia [P30806]
Oligocythemia of red blood cells PDO2000
Oligocytosis of red blood cells cancer [208/00041]
Anemia mspec1ﬁed cancer-related problem/condition [208/044
Absnlu_te GG e bone marrow suppression [208/04478]
Anaemia unspecified anemia [208/04453]
Anemia, essential
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License restriction levels

¢ Level 0-56.1% of concepts

® Basic license reguirements, e.g., copyright statement
and creditsto NLM and producers of the vocabularies
yOoUu use, no redistribution except as a part of your
application

¢ Level 1 - 5.5% of concepts

® Basic, plus you must negotiate with producer to
translate into another language

READ the license, including the appendix

¥ :
RATIONA Why customize?
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License restriction levels

¢ Level 2-0.1% of concepts
® Basic, plus you must negotiate with producer for usein
the creation of health data
¢ Level 3 - 38.2% of concepts

® Basic, plus you must negotiate with the producer for
any production use. Explicit prohibition against
providing access viathe Internet.
¢ There may - or may not - be license fees
associated with uses not covered by the UMLS

license,

¥ READ the license, including the appendix



Customization is critical,

but It requires aclear understanding of:

¢ Your functional reguirements

¢ Characteristics of relevant UMLS source
vocabularies

® Y ou can explore these via UMLS Knowledge Source
Server

¢ Your license arrangements
¢ -- and Technical expertise
# Therefore, It Is usually ateam sport.

¥ .
RATIONA Why customize?
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Outline of Tutorial

¢ Why customize? Betsy Humphreys

¢ Metathesaurus basics Olivier Bodenreider

¢ HOW 10 customize?s
e Customize sources (MetamorphoSys) L. Roth & S.
Srinivasan
e Customize strings Olivier Bodenreider
e Customize synonyms
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e Customize concept spaces

¢ Adding “local” terminology Bill Hole
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Accessto UMLS data

¢ Locda database

¢ Data model
e Relational model + SQL
e Object-oriented model + some O-O language

Metathesaurus Basics
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Metathesaurus Basic organization

¢ Synonymous terms clustered into a concept
¢ Preferred term (default)
¢ Unique identifier (CUI)

Adrenal gland diseases MeSH D000307
- Adrenal disorder AOD 0000005418
. Disorder of adrenal gland Read C15z. :

Diseases of the adrenal glands SNOMED DB-70000

§C0001621
Adrena Gland Diseases

RATIONAL Metathesaurus Basics
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Metathesaurus Concepts

¢ Concept: Cluster of synonymous terms
® —~800,000 concepts

e Identitied by a CUI Tem1 | o S
. . S0000003 String 3
¢ Term: Set of lexical variants
® ~1.5M terms | Loooooe | oooocosStrings |
e identified by aL Ul
Concept 1
C0000001

¢ String: Concept name
e ~1.7 M strings
e Identified by a SUI

¥ .
RATONAL Metathesaurus Basics
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Cluster of synonymous terms

S0011232 Adrenal Gland Diseases
S0011231 Adrenal Gland Disease

Term S0000441 Disease of adrenal gland
L0001621 S0481705 Disease of adrenal gland, NOS
S0220090 Disease, adrenal gland
S0044801 Gland Disease, Adrenal

[...]

Term S0860744 Disorder of adrenal gland, unspecified
L0041793 { s0217833 Unspecified disorder of adrenal glands

Term 50225481 ADRENAL DISORDER

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

[..] ]
1

1

C0001621 L0161347 S0627685 DISORDER ADRENAL (NOS) !
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Term S0632950 Disorder of adrenal gland
L0181041 S0354509 Adrenal Gland Disorders

[..]

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
Concept '
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Term S0586222 Adrenal disease L]
L0368399 S0466921 ADRENAL DISEASE, NOS
Term ] ]
e S1520972 Nebennierenkrankheiten GER
Term 50226798 SURRENALE, MALADIES FRE [..]
L0162317 ' =
RATINAL Metathesaurus Basics
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Metathesaurus files Concepts

A A
<:’:> <:’:>
MRCON MRSO
r = A
Adrenal gland diseases MeSH D000307
Adrenal disorder AOD 0000005418
Disorder of adrenal gland Read C15z.
Diseases of the adrenal glands \SNOMED DB-70000

C0001621
\o

Adrena Gland Diseases

m;ﬁm Metathesaurus Basics
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Metathesaurus Relationships
¢ Asserted relationships. 4.7 M pairs of concepts

¢ Statistical relationshnips: 5.9 M pairs of concepts
(co-occurring concepts)

+ Categorization: Relationships to semantic types
from the Semantic Network

Metathesaurus Basics
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Semantic Types

Anatomical
Structure

Fully Formed :
Anatomical | . Embryonic
Structure “ | Structure :
"""""""""" : | Discaseor
/ ................ %/ndrome
;{ Body Part, Organor|  ..w ...
Organ Component | ™ S N Pharmacologic Population Semantic
Substance Group Network
Metathesaurus

Saccular \

Viscus _ -
/ Angina

4 Pectoris /

o Cardiotonic
295 A gentS

-,/ Tissue
/ 5, Donors




Metathesaurus files Relationships

& Asserted relationships MRREL
¢ Statistical relationships MRCOC
+ Categorization MRSTY

ATIONAL Metathesaurus Basics



Outline of Tutorial

¢ Why customize? Betsy Humphreys
¢ Metathesaurus basics Olivier Bodenreider
¢ How to customize?

e Customize sources (MetamorphoSys) Laura Roth

e Customize strings Olivier Bodenreider
e Customize synonyms

e Customize relationships

e Customize concept spaces

¢ Adding “local” terminology Bill Hole
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What 1s M etamorphoSys?

¢ A tool distributed for use with the UMLS
Knowledge Sources

e Already present in UMLS distribution in
META/METAMSY S directory

& Multi-platform Java software
¢ Creates a customized version of the M etathesaurus

¢ An updated version has been created for 2002
release

e Simpler to use with more features

RATORAL Customize Sources



Why use M etamorphoSys?

¢ Exclude vocabularies as required by the UMLS
L icense Agreement
e Default action is to select only vocabularies that have
no additional restrictions (category zero)
¢ Remove terminology that may not fit a particular
view or application
e LOINC terms may be removed for Natural Language
Processing
¢ Alter default “preferred name” precedence and
control suppressibility of source term types

¥ ,
NATIONAL Customize Sources
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Why use M etamorphoSys?

¢ Remove relationships
e e.g. Relationsnips from CCPSS not needed in
application due to nature of rels and # that exist
¢ Currently, using MetamorphoSys, users cannot
remove relationsnips from a particular source
without removing all other data

® In example above, to remove CCPSS rel ationsnips
would remove all CCPSS data using the interface

e Future MetamorphoSys enhancements may allow for
removal of only relationships

Ramora Customize Sources



How does M etamorphoSys Work?

¢ What it does: removes al information from MR*
filesthat is supplied by the excluded vocabularies

e Thisincludes strings, relationships, attributes,
mappings, etc.

¢ What results: A full Metathesaurus, including all
the MR* files, containing information that
matches what the user reguested

SAONAL Customize Sources



How to Use M etamorphoSys

¢ Machine reguirements
¢ Graphical User Interface

¢ Customizing with the interface

Customize Sources
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Machine Requirements

¢ A minimum of 256 MB of physical memory, as
well as 8 GB recommended free disk space

e Full UMLS distribution needs to be present

e MetamorphoSys needs to be in the same directory as
the data

¢ Can run on all Java platforms

SAONAL Customize Sources



Graphical User Interface

¢ Uses a Javagraphical user interface

¢ Started by the M etamorphoSys program once
UMLS distribution has been unpacked
e Found inthe/ META/METAMSY S directory

e MetamorphoSys.sh starts the program in the UNIX
environment

e MetamorphoSys.bat starts the program in the Windows
environment

Customize Sources
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Graphical User Interface

¢ Simpleto use

e Allows usersto make changes and save the changes for
later use without having to edit a config file

¢ Composed of 4 Tabs

¢ Default Is a Metathesaurus with just category zero
vocabularies

® Restriction levels are listed in License Agreement and
are also listed in the interface under the Sources tab

SAONAL Customize Sources



Graphical User Interface components

+ Four tabs and an Options menu are present in the
Interface
e Files/Folders
® Sources
e Precedence
e Term Status

e Options menu
= Reset default settings
= Advanced Options menu
= Edit precedence

Customize Sources
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Files/ Folderstab

¢ MetamorphoSys is version aware
e Linksto Metathesaurus version it should be run against

e On thetop bar of the interface, the Meta version that
should be used is listed

@ If auser tries to run against another version, awarning
message appears

Ramora Customize Sources



Files/ Folderstab

¢ Indicate where UMLS distribution is located
¢ Indicate where the customized M etathesaurus
should go

¢ |ndicate which config file should be used (default
IS the config file that came with M etamorphoSys
but users can select thelr own)

+ Default directories are provided but users can
change If needed

Customize Sources



E'-E-_,%UMLE MetamorphoSys Configuration 2001 AC
File Options Help

rFiIES.I'FﬂldETS |/Suurc:es rPrecedenc:E |/Term Status

Please choose foldersmiles for the location of the Metathesaurus files,
the destination of the subset files, and the configuration file to use.

Files and Folders

Installation Folder - Location of Metathesaurus Files

leumLsz001Ac2001 ACIMETA

Target Folder - Location of Subset Files

Browse..

|C:1UMLEEDD’IACIEDD1 AC\WMETASUIBSET

Current Configuration File

Browse..

|C:1UML52DD’IAC12DD1ACIMETAIMETAMSYSIcnnﬂglmmsys.prnp.default

Browse..

Customize Sources




Sources Tab

¢ Sources are listed alphabetically

e Includes full source name, abbreviation, Source Family
Name and restriction level

e Can be sorted on any of these fields
+ Sources highlighted are the ones to be excluded

¢ Can change to include or exclude any vocabulary

® The <ctrl> key needsto be held down to select or
deselect new sources

¢ Options menu allows default values to be reset

¥ ,
NATIONAL Customize Sources
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Sources Tab Source Family Value

# Sources are now assigned a Source Family Value
e All related sources are given the same Family Value

e Thisallows sources to be grouped together that are
covered under the same licensing agreements

e For example: WHOART and all its foreign language
versions (they all have a source family value of WHO)

Customize Sources
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Sources Tab Source Family Value

¢ \When you click on one member of a source
family, another window will appear verifying that
all members of that family will be removed
e Default isthat all family members are removed but this
can be changed
¢ Under Advanced Options, user can deactivate
enforcement of family selection

e Can also select auto-enforcement which will not give
the user a chance to deselect any source family
members

RATIONA Customize Sources
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Sources Tab Dependent Source Value

¢ Sources can also have a Dependent Source value

® Sometimes sources are related in away ssimilar to
source families but do not properly belong in the same
family. These are grouped together so they can be
removed together if needed
= e.g. CPT (family=CPT) and HCPT (family=HCPCYS)
® Advanced Options allows users to create their own
dependent source relationships

Customize Sources
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Sources Tab Dependent Source Value

¢ \When you click on one member of a dependent
source, another window will appear verifying that
all members of that dependent source will be
removed

e Default isthat all members are removed but this can be
changed
¢ Under Advanced Options, user can deactivate
enforcement of dependent source selection
e Can also select auto-enforcement which will not give

the user a chance to deselect any dependent source
members

RATIONA Customize Sources
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E’%,%LIMLE MetamorphoSys Configuration 2001 AC
File 0Options Help

rFiIES.l'FDIEIETS |/Suurt:es rPrE[:EﬂEﬂ[:E |/Term Status

Please select one or more sources to remove from the UMLS Metathesaurus. For more info.
on which categories of sources you might want to exclude consult the documentation. To
select additional rovws, hold down the =Cntrl= Key while you make your selection. To reset
selections to the defaul select "Reset Source Table Detauks®™ under the "Options™ menu.

Sources to Exclude

Full Source Mame | Source Abhreviation | Source Farmily | Festriction Lewvel |
ICD-9-Chl Bth ed. 02001 IzhD9 ] - |
International Statistical Classification of Disea... (ICDAMAE Wz 01 0A 3
International Classification of Primary Care, A (ISP C2AE IZPiZ2E ]
International Classification of Primary Care 2n... (ICPC2E IZPIZ2E 3
International Classification of Primary Care, V... [P Z2P WZPiZ2P 3
International Classification of Primary Care IZPZa3 zPC ]
The International Classification of Primary Car.. [P CBAR IzPic ] =
The International Classification of Primarny Car... SR S0DAR ZPi ]
The International Classification of Primary Car... ISP DT IzPiz ] ]
The International Classification of Primarny Car... [lZPZFEI- ZPiZ ]
The International Classification of Primary Car. |[ICZPCFRE ZRC ]
The International Classification of Primary Car... ICPCGER IzPic ]
The International Classification of Primarny Car... [CPZHEB ZPiZ ]
The International Classification of Primarny Car. . (IR CHILIM IZPiz ]
The International Classification of Primary Car... [SPCITA ZPiZ ]
The International Classification of Primary Car... ISP ZROR ZPi ]
International Classification of Prirmary Care, V... (ICPCRPAE IZPZ2P 3 =
Tho lntoraaticoem sl T laccificaticoes of Driemarme (™o | I e o o e | |l = r

Customize Sources




Precedence Tab

¢ MTH source isthe default highest precedence
source

¢ Sources are arranged by their rank with highest
rank first

¢ Fieldsinclude full source name, source
abbreviation, term type and rank
e Table can be sorted on any of these fields
¢ Highlighting a source will select it as the highest

precedence
® Only one source can be chosen at atime

RaTONAL Customize Sources



Precedence Tab

¢ Options menu allows user to Edit Precedence

e Thisopensanew window listing all the sources and
term types in ranked order with M TH/PN as the highest

e Users cut and paste the source-term types into whatever
order they want

® Thisnew order can be saved by usersin their own
config file

Ramora Customize Sources



EE-_,%UHLS MetamorphoSys Configuration 2001 AC
File Options Help

[Files/Folders |Sources | Precedence |Term Status

Select a single source whose terms you want to have the highest precedence, overriding

the default. This will cause terms from this source to he used to represent the name of

concepts in which they occur.

Select Highest Precedence Source
Full Source MName |E|:n_|rce Ahbreviatiun| Term Type FHarlk |

LIMLS Metathesaurus mMTH F U=
Medical Subject Headings MSHZ2001 hH 2
Medical Subject Headings MSHZ2001 HT 3
mMedical Subject Headings mM=HZ2001 T 4
mMedical Subject Headings mMsHZ2001 EF bl
Medical Subject Headings MSH2001 Er (&
mMedical Subject Headings MESH2001 I T
mMedical Subject Headings mM=HZ2001 I o
CrShd- 1w Cshld FT 5|
Dshd-1-R DEM3R FT 10
SrHOMED International SrnI9a FT 11
SrHIOMED International SrnI9E P 12
SrOMED International Srnl9E HT 13
SrOMED International Srnil9s Hx 14
First DataBank Mational Drug Data File FRODFOO0 (] 14
First DataBank MHational Drug Data File FRODFOO 1™ 16
First DataBank Master Drug Data Base MO DBES9 (] 17 -
hdicvroreocdone TR s e B BA™S 0100 el B 1 40

Customize Sources



Term Status Tab

¢ Used to add suppressibility

+ All source-term type combinations that are
suppressible are highlighted

¢ Cannot change term types that are already
suppressible to non-suppressible

+ New combinations can be highlighted to make
suppressible

Customize Sources



Term Status Tab

¢ Under Advanced Options, a user can now choose
to remove all suppressible data from the subsetted
M etathesaurus being created

¢ |f not removed, the datais just marked as
suppressible with alittle “s”

Customize Sources



EE—_,%UMLS MetamorphoSys Configuration 2001 AC
File Options Help

rFiIES.I'F[IIﬂErS rﬁuurces rPrE[:EdEﬂ[:E rTerrn Status

“Options™ menu.

Select one or more source and term tpe combinations that you wish to make suppressible.
To select additional rows hold down the <Chtrl= key while you make your selection.
To reset selections to the default select ""Reset Term Status Tahle Defaults™ under the

Select One or More Suppressible Term Types

Full Source Rame Source Abbreviation Term Type
Horme Health Care Classification HHCAE P =
Health Level Seven Yocabulary HLT PT
Health Level Seven Yocabhulary HLY We
010 1z 0 HZS
z010 D10 HT ||
100 1010 H =
z0o10 1z 0 F=
1z0o10 010 FT
1ZoD10 o0 P
1Z01 0, American English Equivalents 1Z0 OAE HS
1Z0D1 0, American English Equivalents 1Z0D1 0OAE HT
1Z01 0, American English Equivalents IZ0D1 0AE H
1010, American Endlish Equivalents 1z 0AE FS
1010, American English Equivalents D1 0AE FT
1Z01 0, American English Equivalents IZ01 0AE P
International Statistical Classification of Diseases and Related. | |[[C01 0AM HT
International Statistical Classification of Diseases and Related. . [0 0AM F= =]
lntorm—ati;om ol Otatictic- Al T lac e ifieatiom of Clieaacoe e Delatend LA nsahkd DT

e Customize Sources
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Running MetamorphoSys

& Once configuration is defined, asimplefile
sel ection starts subsetting

e Under File Menu — Begin MetamorphoSys
+ Before subsetting begins, user is asked If they

want the current config file (with all changes) to
be saved

® Thisishow auser can save changes for future runs of
MetamorphoSys

SAONAL Customize Sources



Progress Monitor

¢ Once subsetting begins, a progress monitor tracks
Process
® Tracks progress through three maor steps
® Screen disappears only when subsetting is complete
® “Cancel” ends the subsetting process

'E MetamorphoSys Prugre x

The Tollowing operations will be performed:

[_] Initializing CUI List

[¥| Subsetting MR Files

[_| Subsetting Index Files

Operation is 23 % Complete

/ ]
Cancel
RATIONAL Customize Sources
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Log File

¢ After completion, alog file screen appears to
Indicate the process is complete and will report
any errors

e Log listsdatafiles used, where the subsetted
Metathesaurus is, name of configuration file used,
number of concepts in subsetted files, time elapsed

e Found in subset directory

Ramora Customize Sources



Eggmms <lo
%] Ya.1oq

Subsetting is completel

C:ANUMLAZ2001ACY 200180 META
C:ZUML3Z001ACY Z001AC\METASUESET
config/umsvys.prop.default

Wed Oct 24 13:07:40 EDT zZ001
Wed Oct 24 13:05:£3 EDT zZ001
0d:o0: 43

OK

Customize Sources




For More MetamorphoSys | nformation

¢ See README Appendix B in the tutorial handout

¢ Go to http://umlsinfo.nim.nih.gov and click on the
UMLS Tools section

¢ Read Section 2.8 of the UMLS Documentation

Customize Sources

EE


http://umlsinfo.nlm.nih.gov/
http://umlsinfo.nlm.nih.gov/

Outline of Tutorial

¢ Why customize? Betsy Humphreys
¢ Metathesaurus basics Olivier Bodenreider
¢ How to customize?
e Customize sources Suresh Srinivasan
e Customize strings Olivier Bodenreider

e Customize synonyms
e Customize relationships
e Customize concept spaces

¢ Adding “local” terminology Bill Hole

RATIONAL Outline
[IERARY OOF
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MetamorphoSys Detalls

¢ MetamorphoSys output for:

® Source exclusion

e Altering precedence

e Adding to suppressibility
¢ MetamorphoSys Configuration
¢ | ooking ahead

Customize Sources — MetamorphoSys
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M etathesaurus Data for C0001403
(“Addison’s Disease ” )
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MRCON

MRSO

MRCON, MRSO Datafor C0001403

COOO01403|ENG]P|LOO01403|PF]S0010794|Addison™s Disease|0]
COOO1403 | ENG|P]JLO001403]VC]S0352253|ADDISON"S DISEASE|O]
COOO1403|ENG|P]JLO001403]V0O]S0033587|Disease, Addison]|O]
COO01403|ENG|P]JLO001403]V0O|S0469271|Addison"s disease, NOS|3]|
COO01403|ENG|S|LO367999|PF|S0469267 |Addison melanodermal] 3]}
COOO01403|ENG]S|LO373744|PF|S0471237|Asthenia pigmentosal3|

C0001403 | LO001403 | S0010794 |[MSH2001 [ MH | D000224 0|
C0001403 | LO001403 | S0352253 | CST95|GT|ADREN INSUFFIC|O]
C0001403 | LO001403 | S0352253 |WHO97 | IT|0410|2]

C0001403 | LO001403 | SO033587 | MSH2001 | PM|D000224 0]
C0001403 | LO0O01403 | S0469271 | SNMI98|PT |DB-70620] 3
C0001403 | L0O367999 | S0469267 | SNMI98|SY | DB-70620] 3|
CO001403 | LO373744|S0471237 | SNMI98|SY |DB-70620] 3

- 4
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MRCON

MRSO

MRCON, MRSO Datafor C0001403

CO001403 | ENGAP N-0001403 | PF|S0010794 |Addison™s Disease|O]
COO01403|ENG|PJLO001403]VC|S0352253|ADDISON"S DISEASE|O]
COO01403|ENG|P]JLO001403]VO|S0033587 |Disease, Addison|O]
CO001403 | ENGY P 10001403 |VO|S0469271|Addison®s disease, NOS|3|
COO01403 | ENG LO367999 | PF[|S0469267 |Addison melanodermal 3|
COOO01403|ENGYSJLO373744|PF|S0471237|Asthenia pigmentosal|3]|

C0001403|L0001403 | SO010794 | MSH2001 | MH|D000224 | 0]
C0001403|L0001403 | S0352253| CST95|GT|ADREN INSUFFIC|O]
C0001403|L0001403 | S0352253 |WHO97 | IT|0410]2]
C0001403|L0001403 | SO033587 | MSH2001 | PM|D000224|0]
C0001403|L0001403 | S0469271 | SNMI9S|PT|DB-70620]3]|
C0001403|L0367999 | S0469267 | SNMI9S|SY |DB-70620] 3]
C0001403|L0373744|S0471237 | SNMI98|SY|DB-70620]3]

'%- 5
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MRCON

MRSO

MRCON, MRSO Datafor C0001403

TS=P

C0001403 | ENG(P)L0001403
CO001403 | ENG [P |L0001403
CO001403 | ENG|P|L0001403

S0010794 |Addison™s Disease|0]
S0352253 |ADDISON*®"S DISEASE|O]
S0033587|Disease, Addison|O]
COO01403|ENG|P]JLO001403 S0469271|Addison®"s disease, NOS|3]|
COO01403|ENG|S|LO367999| PF|S0469267 | Addison melanodermal] 3]}
COOO01403|ENG]S|LO373744|PF|S0471237|Asthenia pigmentosal|3]|

C0001403|L0001403 | SO010794 | MSH2001 | MH|D000224 | 0]
C0001403|L0001403 | S0352253| CST95|GT|ADREN INSUFFIC|O]
C0001403|L0001403 | S0352253 |WHO97 | IT|0410]2]
C0001403|L0001403 | SO033587 | MSH2001 | PM|D000224|0]
C0001403|L0001403 | S0469271 | SNMI9S|PT|DB-70620]3]|
C0001403|L0367999 | S0469267 | SNMI9S|SY |DB-70620] 3]
C0001403|L0373744|S0471237 | SNMI98|SY|DB-70620]3]

RATIONAL Customize Sources — MetamorphoSys
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MRCON

MRSO

MRCON, MRSO Datafor C0001403

TS=P STT=PF

C0001403 | ENG(P)L0001403 [PF}S0010794 |Addison"s Disease|O]
COOO1403 | ENG|P]JLO001403]|VC]S0352253|ADDISON"S DISEASE|O]
COOO1403|ENG|P]JLO001403]V0O]S0033587|Disease, Addison]|O]
COO01403|ENG|PJLO001403]V0O|S0469271|Addison"s disease, NOS|3]|
COOO01403|ENG]S|LO367999 | PF|S0469267 |Addison melanodermal3|
COOO01403|ENG]|S|LO373744|PF|S0471237|Asthenia pigmentosal|3]|

C0001403|L0001403 | SO010794 | MSH2001 |[MH | D000224| 0]
C0001403|L0001403 | S0352253| CST95|GT|ADREN INSUFFIC|O]
C0001403|L0001403 | S0352253 |WHO97 | IT|0410]2]
C0001403|L0001403 | SO033587 | MSH2001 | PM|D000224|0]
C0001403|L0001403 | S0469271 | SNMI9S|PT|DB-70620]3]|
C0001403|L0367999 | S0469267 | SNMI9S|SY |DB-70620] 3]
C0001403|L0373744|S0471237 | SNMI98|SY|DB-70620]3]

'%- 5
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MRCON

MRSO

MRCON, MRSO Datafor C0001403

COO01403|ENG]P|LO0O01403|PH{S0010794 pAddison™s Disease|O0]
COOO1403 | ENG|P]JLO001403]VC] |ADDISON"S DISEASE|O]
COO01403|ENG|P]JLO001403|VO|S0033587 |Disease, Addison]O]
COO01403|ENG|PJLO001403]VO|S0469271|Addison™s disease, NOS|3]|
COO01403|ENG]S|LO367999 | PF 469267 |Addison melanodermal3]|
COO01403|ENG]|S|LO373744 |S0471237]|Asthenia pigmentosal3|

/

C0001403|L0001403{§001079§]MSH2001|MH|D000224|0|
C0001403|L0001403] | CST95|GT|ADREN INSUFFIC|O]
C0001403|L0001403 | S0352253 |WHO97 | IT|0410]2]
C0001403|L0001403 | SO033587 | MSH2001 | PM|D000224|0]
C0001403|L0001403 | S0469271 | SNMI9S|PT|DB-70620]3]|
C0001403|L0367999 | S0469267 | SNMI9S|SY |DB-70620] 3]
C0001403|L0373744|S0471237 | SNMI98|SY|DB-70620]3]

'%- 5
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MRCON

MRSO

MRCON, MRSO Datafor C0001403

COOO01403|ENG|S|LO373744|PF|S047123A/Asthenia pigmentosal|3]|

C0001403|L0001403|SOO10794(M§:§g$é4¥E}D000224|O|
C0001403 | L0001403|S0352253|C ADREN INSUFFIC|O]
C0001403 | L0001403 | S0352253 |[WHO97 | IT[0410]2]

C0001403 | L0001403 | S0033587 | MSH2001 | PM|D000224 0|
C0001403 | LO001403 | S0469271 | SNMI98|PT |DB-70620] 3|

C0001403|L0367999 | S0469267 | SNMI9S|SY |DB-70620] 3]
C0001403|L0373744|S0471237 | SNMI98|SY |DB-70620] 3]

%ﬁu Customize Sources — MetamorphoSys
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MRCON

MRSO

MRCON, MRSO Datafor C0001403

CO001403 | ENG|P|L0001403 | PF|SQQ10794 |Addison™s Disease|O]
CO001403 |ENG | P |L0O001403 | VC( DJADDISON"S DISEASE|O]

C0001403|L0001403
C0001403 | LO001403 WHO97 | IT|0410]2]

C0001403 | L0001403 | SO823587 [MSH2001 [ PM|D0002240]
C0001403 | LO0O01403 | S0469271 | SNMI98|PT |DB-70620] 3|
C0001403|L0367999 | S0469267 | SNMIOS|SY |DB-70620] 3]
C0001403|L0373744|S0471237 | SNMI98|SY |DB-70620]3]

CSTO5|GT|ADREN INSUFFIC]O]

= ¥ : - 5
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MRCON

MRSO

MRCON, MRSO Datafor C0001403

COOO01403|ENG|S|LO373744 | PF]|S047123 A/ ]Asthenia pigmentosal|3]|

[ d

C0001403|L0001403{S0010792§MSH2001 |[MHPD000224|0]
C0001403|L0001403] IC ADREN INSUFFIC|O]
C0001403|L0001403 | S0352253 |WHO97 | IT|0410]2]
C0001403|L0001403 | SO033587 | MSH2001 | PM|D000224|0]
C0001403|L0001403 | S0469271 | SNMI9S|PT|DB-70620]3]|
C0001403|L0367999 | S0469267 | SNMI9S|SY |DB-70620] 3]
C0001403|L0373744|S0471237 | SNMI98|SY|DB-70620]3]

mﬁu Customize Sources — MetamorphoSys
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MRREL

MRSAT

MRREL, MRSAT Data for C0001403

C0001403 | CHD | C0546992 | [RCD9I9 |RCD9I] |

C0001403 | PAR|C0001621 | |[PSY2001 |PSY2001] |

C0001403 | PAR|C0004364 | inverse_isa|MSH2001 [MSH2001] |
C0001403 |RB|C0001621 | [MTH|MTH] |

C0001403 |RB|C0004364 | | CSP2001 | CSP2001 ] |

CO001403 |RN|C0518933 | [MTH|MTH] |

C0001403 |RO|C0085860| [MTH|MTH] |

C0001403 |RO|C0546992 |associated with|SNMIO8|SNMIO8] |

C0001403 | LO001403 | SO010794 | DO00224 | MN |MSH2001 |C20.111 .163]
C0001403 | LO001403 | S0010794 | D000224 [ MU |MSH2001 | MOO00346 |
C0001403 | LO001403 | S0469271 | DB-70620]SIC|SNMI98]255.4]
C0001403 | LO001403 | S1619433| 10013096 | MPC |MDR33 10001390 |

- 4
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MRREL

MRSAT

MRREL, MRSAT Data for C0001403

C0001403 | CHD | C0546992 | |[RCD99 |[RCD99I] |

Addison’ s Disease <has child> Tuberculous Addison's disease

C0001403|L0001403 | S0010794 | DO00224 | MN |MSH2001 |C20.111.163]
C0001403|L0001403 | SO010794 | DO00224 [ MU [MSH2001 | MOO00346 |
C0001403|L0001403 | S0469271|DB-70620]SIC|SNMI98|255.4]
C0001403 | LO001403 | S1619433| 10013096 |MPC | MDR33] 10001390

'%- 5
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MRREL

MRSAT

MRREL, MRSAT Data for C0001403

C0001403]CHD ;0546992 |[RCD99 |[RCDI9| |

C000140 01621] |[PSY2001|PSY2001] |

CO001403] PAR LCO0DE364 | inverse_isa|MSH2001 [MSH2001] |
C0001403 [RBTC00016Q1 | [MTH[MTH] |

C0001403 |RB|C0004344 | | CSP2001 | CSP2001 ] |

CO001403 |RN|C051893B | [MTH[MTH] |

C0001403 |RO|C008586D | [MTH[MTH] |

C0001403 |RO|C054699% |associated with|SNMIOS|SNMIO8] |

Context
Relationships

C0001403|L0001403|S001079 from Sources SH2001]C20.111.163]
C0001403 | LO001403 | SO010794[D000224 [MUT [MSH2001 | MOO00346 |
C0001403 | LO0O01403 | S0469271 | DB-70620]SIC|SNMI98]255.4]
C0001403 | LO001403 | S1619433| 10013096 |MPC | MDR33] 10001390

RATIONAL Customize Sources — MetamorphoSys
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MRREL

MRSAT

MRREL, MRSAT Data for C0001403

C0001403 | CHD | C0546992 | [RCD9I9 |RCD9I] |

C0001403 | PAR|C0001621 | |[PSY2001 | PSY2001] |

CO001403 | PAR|C0004364 | inverse_isa|MSH2001 [MSH2001] |
C0001403{RB}C0001621 | [MTH[MTH] |

C00014 0004364 | |CSP2001 | CSP2001] |

C0001403 |RN|dQE18933 | [MTHIMTH] |

C00014 0085860 | [MTH[MTH] |

CO001403] RO 0546992 |associated with|SNMIOS|SNMIOS] |

Other
Relationships

C0001403|L0001403]S001079 from Sources [SH2001]C20.111.163]
C0001403]L0001403]S00107¢9 and MTH MSH2001 | MOOO0346 |
C0001403|L0001403|S04692/ryuo=ruozuystc | SNMI98| 255 .4
C0001403]L0001403]S1619433]10013096 | MPCMDR33]10001390]

= = -
RATIONAL Customize Sources — MetamorphoSys

[IBRARY TF
BAECACTIRE



MRREL

MRSAT

MRREL, MRSAT Data for C0001403

C0001403 | CHD | C0546992 | [RCD99 |[RCDI9] |

C0001403 | PAR|C0001621 | |[PSY2001 | PSY2001] |

CO001403 | PAR|C0004364 | inverse_isa|MSH2001 1MSH2001 | |
CO001403 |RB|CO001621 | [IMTH|MTH] | Source
C0001403|RB|C0004364] |CSP2001|CSP2q  Attributes
CO001403 |RN|C0518933| [MTH|MTH] |
C0001403|RO|CO085860| [MTH|MTH] |

C0001403|RO|C0546992 |associated with|SNMIO&JSNMIOS] |

C0001403|L0001403 | SO010794 | DO00224MN | MSH2001 |C20-111 .163
C0001403|L0001403 | S0010794 | DO00224 [MUI [SH2001 [MOO00346]
C0001403 | LO001403 | S0469271 | DB-70620]SIC|SNI98]255.4]
C0001403 | LO001403 | S1619433 | 10013096 | MPC|DR33]10001390|

RATIONAL Customize Sources — MetamorphoSys
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Default Subset using M etamorphoSys

¢ Removing all sources with a Source Restriction
Level greater than O

¢ Using default precedence ranking from MRRANK
(highest precedence is M TH/PN, etc.)

¢ Default suppressibility and retaining suppressible
rowsin MRCON as TS=s

Customize Sources — MetamorphoSys



Default Subset

i UMILS MetamorphoSys Configuration 2001 A0
File Optiores  Hedg
Deiin Metamorphesys..
Oypen Conlig File.
Save Condig File.,
Exit

dence Tarm Status

Theiz locatsom of the Betathesaurus Nles,
le%, ar The confijguration file to use.

Flles am Foliars
Insfadlatinn bolider - Locaton of Metathesaurus Hiles
CALEETA
Tamged Folder - Loc-ation of Subset Files
CALMLEMET!
Current Configurstion Fie

U L SR F 3l 2001 IME TAMSYErondg /s mrop.defauh Hronusa,,

;1‘
HATTORAL
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MRCON

MRSO

Default Subset: MRCON, MRSO

COOO01403|ENG]P|LOO01403|PF]S0010794|Addison™s Disease|0]
COOO1403 | ENG|P]JLO001403]VC]S0352253|ADDISON"S DISEASE|O]
COOO1403|ENG|P]JLO001403]V0O]S0033587|Disease, Addison]|O]
COO01403|ENG|P]JLO001403]V0O|S0469271|Addison"s disease, NOS|3]|
COO01403|ENG|S|LO367999|PF|S0469267 |Addison melanodermal] 3]}
COOO01403|ENG]S|LO373744|PF|S0471237|Asthenia pigmentosal3|

C0001403 | LO001403 | S0010794 |[MSH2001 [ MH | D000224 0|
C0001403 | LO001403 | S0352253 | CST95|GT|ADREN INSUFFIC|O]
C0001403 | LO001403 | S0352253 |WHO97 | IT|0410|2]

C0001403 | LO001403 | SO033587 | MSH2001 | PM|D000224 0]
C0001403 | LO0O01403 | S0469271 | SNMI98|PT |DB-70620] 3
C0001403 | L0O367999 | S0469267 | SNMI98|SY | DB-70620] 3|
CO001403 | LO373744|S0471237 | SNMI98|SY |DB-70620] 3

- 4
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MRCON

MRSO

Rows excluded: MRCON, MRSO

COOO01403|ENG]P|LOO01403|PF]S0010794|Addison™s Disease|0]
COO01403|ENG|PJLO001403|VC|S0352253|ADDISON"S DISEASE|O]
COO01403|ENG|PJLO001403]VO|S0033587 |Disease, Addison]O]
COO01403|ENG|P]JLO001403]|VO|S0469271|Addison®s disease, NOS|3]|
COO01403|ENG|S|LO367999 | PF|S0469267 |Addison melanodermal3]|
COO01403|ENG|S|LO373744|PF|S0471237|Asthenia pigmentosal|3]|

Restricted Sources

C0001403|L0001403 | SO010794 | MSH2001 |[MH | D000224| 0]
C0001403|L0001403 | S0352253| CST95|GT|ADREN INSUFFIC|O]
C0001403]L0001403 | S0352253 |WHO97 | 1T[0410]2]
C0001403|L0001403 | SO033587 | MSH2001 | PM|D000224|0]
C0001403|L0001403|S0469271 | SNMI9S |PT|DB-70620|3]
C0001403|L0367999|S0469267 | SNMIOS|SY |DB-70620|3]
C0001403|L0373744|S0471237 | SNMI9S|SY|DB-70620|3]

RATIONAL Customize Sources — MetamorphoSys
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MRCON

MRSO

Rows remaining: MRCON, MRSO

COOO01403|ENG]P|LOO01403|PF]S0010794|Addison™s Disease|0]
COOO1403 | ENG|P]JLO001403]VC]S0352253|ADDISON"S DISEASE|O]
COO01403|ENG|PJLO001403]VO|S0033587 |Disease, Addison]O]
COO01403|ENG|P]LO001403]|V0O[|S0469271|Addison®s disease, NOS|3]|
COO01403|ENG|S|LO367999 | PF]S0469267 |Addison melanodermal3]|
COO01403|ENG|S|LO373744|PF]|S0471237|Asthenia pigmentosal|3]|

C0001403|L0001403 | SO010794 | MSH2001 |[MH | D000224| 0]
C0001403|L0001403 | S0352253| CST95|GT|ADREN INSUFFIC|O]
C0001403|L0001403 | S0352253 |WHO97 | 1T|0410]2]
C0001403|L0001403 | SO033587 | MSH2001 | PM|D000224|0]
C0001403|L0001403|S0469271 | SNMI9S|PT|DB-70620]3]
C0001403|L0367999 | S0469267 | SNMI9S|SY | DB-70620| 3|
C0001403 | LO373744|S0471237 | SNMI98|SY |DB-70620] 3|

RATIONAL Customize Sources — MetamorphoSys
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MRCON

MRSO

Preferred name remains unchanged

TS=P STT=PF

C0001403 | ENG(P)L0001403 [PF}S0010794 |Addison"s Disease|O]
COOO1403 | ENG|P]JLO001403]|VC]S0352253|ADDISON"S DISEASE|O]
COOO1403|ENG|P]JLO001403]V0O]S0033587|Disease, Addison]|O]
COO01403|ENG|P]LO001403]|V0O[|S0469271|Addison®s disease, NOS|3]|
COO01403|ENG|S|LO367999 | PF]S0469267 |Addison melanodermal3]|
COO01403|ENG|S|LO373744|PF]|S0471237|Asthenia pigmentosal|3]|

C0001403|L0001403 | SO010794 | MSH2001 |[MH | D000224| 0]
C0001403|L0001403 | S0352253| CST95|GT|ADREN INSUFFIC|O]
C0001403|L0001403 | S0352253 |WHO97 | 1T|0410]2]
C0001403|L0001403 | SO033587 | MSH2001 | PM|D000224|0]
C0001403|L0001403|S0469271 | SNMI9S|PT|DB-70620]3]
C0001403|L0367999 | S0469267 | SNMI9S|SY | DB-70620| 3|
C0001403|L0373744|S0471237 | SNMI9S|SY |DB-70620|3]

RATIONAL Customize Sources — MetamorphoSys
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MRCON

MRSO

S0352253 Survives

COO01403|ENG|P|JLO001403|PF|S0010794 |Addison®s Disease|O]|
COOO1403|ENG|P]JLO001403] VADD ISON®"S DISEASE|O]
COOO1403|ENG|P]JLO001403]V0O]SOT 3/|Disease, Addison]|O]

COO01403|ENG|P]LO001403]|V0O[|S0469271|Addison®s disease, NOS|3]|

COO01403|ENG|S|LO367999 | PF]S0469267 |Addison melanodermal3]|
COO01403|ENG|S|LO373744|PF]|S0471237|Asthenia pigmentosal|3]|

C0001403|L0001403 | S0010794 | MSH2001 [MH|D000224 | 0]
C0001403|L000140 §STO5|GTJADREN INSUFFIC|O]
C0001403|L000140 AHO97 | 1T|0410]2]
C0001403 | LO001403 | SO033587 | MSH2001 | PM | D000224 0|
C0001403 | LO001403|S0469271 | SNMI98|PT |DB-70620] 3]
C0001403|L0367999 | S0469267 | SNMI9S|SY | DB-70620| 3|
C0001403|L0373744|S0471237 | SNMI9S|SY |DB-70620|3]

RATIONAL Customize Sources — MetamorphoSys
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MRREL

MRSAT

Default subset: MRREL, MRSAT

C0001403 | CHD | C0546992 | [RCD9I9 |RCD9I] |

C0001403 | PAR|C0001621 | |[PSY2001 |PSY2001] |

C0001403 | PAR|C0004364 | inverse_isa|MSH2001 [MSH2001] |
C0001403 |RB|C0001621 | [MTH|MTH] |

C0001403 |RB|C0004364 | | CSP2001 | CSP2001 ] |

CO001403 |RN|C0518933 | [MTH|MTH] |

C0001403 |RO|C0085860| [MTH|MTH] |

C0001403 |RO|C0546992 |associated with|SNMIO8|SNMIO8] |

C0001403 | LO001403 | SO010794 | DO00224 | MN |MSH2001 |C20.111 .163]
C0001403 | LO001403 | S0010794 | D000224 [ MU |MSH2001 | MOO00346 |
C0001403 | LO001403 | S0469271 | DB-70620]SIC|SNMI98]255.4]
C0001403 | LO001403 | S1619433| 10013096 | MPC |MDR33 10001390 |

- 4
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MRREL

MRSAT

Rows Excluded: MRREL, MRSAT

C0001403|CHD]C0546992 | |RCD99 | RCD99]| |

C0001403 | PAR]C0001621 | |PSY2001 |PSY2001] |

CO001403 | PAR|C0004364 | inverse_1sa]|MSH2001 |MSH2001] |
CO001403|RBJC0O001621 | [IMTHIMTH] |
C0001403|RB]JC0O004364 ] |CSP2001 | CSP2001] |
COOO01403|RN]JC0O518933| |[MTH|MTH] |
C0001403|ROJC0O085860 | [MTHIMTH] |
CO0001403|ROJC0546992 |associated with|SNMI98|SNMI98] |

C0001403 | LO001403 | SO010794 | DO00224 | MN |MSH2001 |C20.111 .163]
C0001403 | LO001403 | S0010794 | DO00224 | MUT | MSH2001 | MO000346 |
C0001403 | LO001403 | S0469271 | DB-70620|SIC|SNMIO8]255.4]
C0001403 | LO001403 | S1619433|10013096 |MPC |MDR33] 10001390 |

RATIONAL Customize Sources — MetamorphoSys
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MRREL

MRSAT

Rows Remaining: MRREL, MRSAT

C0001403 | CHD| C0546992| | RCD99 |RCD99]| |

C0001403 | PAR]C0O001621 | |PSY2001 | PSY2001] |

CO0001403 | PAR]C0004364 | inverse_isa|MSH2001 |[MSH2001] |
CO0001403|RBJCO001621 | IMTHIMTH] |
C0001403|RB]C0004364] |CSP2001 | CSP2001] |
COO01403|RNJC0518933]| [IMTHIMTH] |
C0001403]ROJC0O085860| IMTHIMTH] |
C0001403|RO|C0546992 |associated with|SNMI98|SNMIO8] |

C0001403 | LO001403 | SO010794 | DO00224 | MN |MSH2001 |C20.111 .163]
C0001403 | LO001403 | S0010794 | DO00224 | MUT | MSH2001 | MO000346 |
C0001403 | LO001403 | S0469271 | DB-70620|SIC|SNMI98]255.4]
C0001403 | LO001403 | S1619433] 10013096 | MPC |MDR33] 10001390 |

RATIONAL Customize Sources — MetamorphoSys
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Changing Precedence

MLS MetamorphoSys Configuration 2001 AC
File Options Help

(FilesFolders | Sources | Precedence |Term Status | Make

Select a single source whose terms you want to have the highest precedence, overriding
the default. This will cause terms from this source to be used to represent the name of COSTA RT the

concepts in which they occur. hl gheSt
precedence
source

Select Highest Precedence Source

Full Source Mame SO Term Type
SF Thesaurus

DMDICD
te LME ... |DMDUMD
ydukte Ui )
menklatur fuer Medizinprodukie UMC ...
i-111-R ]

HATTIONAL
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MRCON

MRSO

Preferred term changes from MeSH..

0001403 | ENG(P)L0001403 [PF}S0010794 | Addison"s Disease|0]
COO01403 ] ENG|P|L0001403]VC|S0352253|ADDISON"S DISEASE|]O]
CO001403 ] ENG]P|L0001403|VO|S0033587|Disease, Addison]O]
COO01403|ENG|PJLO001403]V0O|S0469271|Addison"s disease, NOS|3]|
COOO01403|ENG]S|LO367999 | PF|S0469267 |Addison melanodermal3|
COOO01403|ENG]|S|LO373744|PF|S0471237|Asthenia pigmentosal|3]|

C0001403|L0001403 | S0010794qSH200LMH | D000224 | 0]
C0001403|L0001403 | S0352253| CSTO5|GT|ADREN INSUFFIC|O]
C0001403|L0001403 | S0352253 |WHO97 | 1T|0410]2]
C0001403|L0001403 | SO033587 | MSH2001 | PM|D000224|0]
C0001403|L0001403|S0469271 | SNMI9S|PT|DB-70620]3]
C0001403|L0367999 | S0469267 | SNMI9S|SY |DB-70620] 3]
C0001403|L0373744|S0471237 | SNMI98|SY|DB-70620]3]

RATIONAL Customize Sources — MetamorphoSys
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MRCON

MRSO

.to COSTART (CST95)

0001403 | ENG(P)L0001403 [PH] S0352253 | ADDISON"S DISEASE[O]
COOO01403|ENG]P]LO001403|VC]S0010794 |Addison®s Disease|O]
COOO1403|ENG|P]JLO001403]V0O]S0033587|Disease, Addison]|O]
COO01403|ENG|PJLO001403]V0O|S0469271|Addison"s disease, NOS|3]|
COOO01403|ENG]S|LO367999 | PF|S0469267 |Addison melanodermal3|
COOO01403|ENG]|S|LO373744|PF|S0471237|Asthenia pigmentosal|3]|

C0001403 | LO001403 | S0010794 | MSH2001 [MH | D000224 0]
C0001403 | LO001403 ] 8035225T |ADREN INSUFFIC|O]
C0001403 | LO001403 | S0352253 [WHOS7] 1T|0410]2]

C0001403 | LO001403 | SO033587 | MSH2001 | PM|D000224 0]
C0001403 | LO001403|S0469271 | SNMI98|PT |DB-70620] 3]

C0001403|L0367999 | S0469267 | SNMI9S|SY |DB-70620] 3]
C0001403|L0373744|S0471237 | SNMI98|SY |DB-70620] 3]

RATIONAL Customize Sources — MetamorphoSys
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MRCON

MRSO

TS, STT and LRL get recomputed

PN panN panN

COOO01403 | ENF]PJL 0001403 PF\S0352253 | ADDISON"S DISEASE|O]
COOO01403|ENG]P]1L000140 0010794 |Addison®s Diseasg|O]
COOO01403 | ENGJ P JL0001403YVO)S0033587 | Disease, Addison|0]
COO01403|ENG|P]L0O001403]VO|S0469271|Addison™s disease, NOS|3]|
COOO01403|ENG]S|LO367999 | PF|S0469267 |Addison melanodermal3|
COOO01403|ENG]|S|LO373744|PF|S0471237|Asthenia pigmentosal|3]|

C0001403|L0001403 | S0010794 | MSH2001 |MH | D000224 | 0]
C0001403|L0001403 | S0352253 | CST95|GT|ADREN INSUFFIC|O]
C0001403|L0001403 | S0352253 |WHO97 | 1T|0410]2]
C0001403|L0001403 | SO033587 | MSH2001 | PM|D000224|0]
C0001403|L0001403|S0469271 | SNMI9S|PT|DB-70620]3]
C0001403|L0367999 | S0469267 | SNMI9S|SY |DB-70620] 3]
C0001403|L0373744|S0471237 | SNMI98|SY|DB-70620]3]

RATIONAL Customize Sources — MetamorphoSys

LIBRARY OF
BAECACTIRE



Adding to default suppressibility

MLS MetamorphoSys Configuration 2001 AC

File Options Help

|'“..Files.lFuIders "'m""m"'m

Please select one or more sources to remowve from the UMLS Metathesaurus. For more info.
on which categories of sources you might want to exclude consult the documen
select additional rows, hold down the <Cntrl> Key while you make your selection.
selections to the default select "Reset Source Tahle Defaults™ under the “Option

Sources to Exclude

Full Source Marme

e

s

BN TTIONAL
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Adding to default suppressibility

UMLS MetamorphoSys Configuration 2001 AC
File Options Help

|'“..Files.lFuIders "'m""m"'m

Select a single source whose terms you want to have the highest precedence, overriding
the default. This will cause terms from this source to be used to represent the n
concepts in which they occur.

Select Highest Precedence Source

source Marme Source Abb L Term Typsg

4

oo |1 |

T |

-1
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Adding to default suppressibility

UMLS MetamorphoSys Configuration 2001 AC
File Options Help

(Files/Folders |Sources | Precedence | Term Status |

Select one or more source and term type combinations that you wish to make suppressible.
To select additional rows hold down the <Cntrl> key while you make your selection.

Toreset selections to the default select "Reset Term Status Table Defaults™ under the
"Options" menu.

Select One or More Suppressible Term Types

Term Type

nslation of MeSH

Add new
suppressible
term type

HATTIONAL
[LIERARY TOF
BARCCTRE




MRCON

MRSO

Adding to default suppressibility

COOO01403|ENG]P|LOO01403|PF]S0010794|Addison™s Disease|0]
COOO1403 | ENG|P]JLO001403]VC]S0352253|ADDISON"S DISEASE|O]
COOO1403|ENG|P]JLO001403]V0O]S0033587|Disease, Addison]|O]
COO01403|ENG|P]JLO001403] VO] 1]|Addison®s disease, NOS|3]|
COO01403 | ENG|S|L0O367999| PIF]S0469267 p\Addison melanodermal] 3]}
COO01403|ENG]S|LO373744|PANS0471237fAsthenia pigmentosal3|

C0001403 | LO001403 | S0010794 |[MSH2001 [ MH | D000224 0|
C0001403 | LO001403 | S0352253 | CST95|GT|ADREN INSUFFIC|O]
C0001403 | LO001403 | S0352253 |WHO97 | IT|0410|2]

C0001403 | LO001403 | SO033587 | MSH2001 | PM|D000224 0]
C0001403 | LO001403] | SNMI98|PT|DB-70620]3]
C0001403 | L0367999({S0469267 \SNM198|SY |DB-70620] 3
C0001403 | L037374MNS0471237¥5NM198|SY |DB-70620] 3]

> £
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MRCON

MRSO

TSgoesfrom“S’ to“s’

COOO01403|ENG]P|LOO01403|PF]S0010794|Addison™s Disease|0]
COOO1403 | ENG|P]JLO001403]VC]S0352253|ADDISON"S DISEASE|O]
COOO1403|ENG|P]JLO001403]V0O]S0033587|Disease, Addison]|O]
CO001403 | ENG L0001403]|VO|S0469271|Addison®s disease, NOS|3]|
CO001403 | ENG|s|L0367999|PF|S0469267 | Addison melanodermal] 3]}
COO01403|ENG]s|L0373744|PF|S0471237|Asthenia pigmentosal3|

C0001403 | LO001403 | S0010794 |[MSH2001 [ MH | D000224 0|
C0001403 | LO001403 | S0352253 | CST95|GT|ADREN INSUFFIC|O]
C0001403 | LO001403 | S0352253 |WHO97 | IT|0410|2]

C0001403 | LO001403 | SO033587 | MSH2001 | PM|D000224 0]
C0001403 | LO0O01403 | S0469271 | SNMI98|PT |DB-70620] 3
C0001403 | L0O367999 | S0469267 | SNMI98|SY | DB-70620] 3|
CO001403 | LO373744|S0471237 | SNMI98|SY |DB-70620] 3

- 4
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Removing suppressible data

UMLS MetamorphoSys Configuration 2001 AC

Reset Source Table Default ¥ Remove Suppressible Data. 4—

Reset Precedence Table De [, enforce Family Selection.
Reset Term Status Table De
Suppress Preferred Terms.
Edit Precedence.. ¥| Enforce Dependent Source Selection

Auto Enforce Family and Dependent Source Selection

Source Dependent 5o

CPT HCPT

Clear Delete Add

LIBRARY OF
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MRCON

MRSO

Then, assoclated data are removed

COOO01403|ENG]P|LOO01403|PF]S0010794|Addison™s Disease|0]
COOO1403 | ENG|P]JLO001403]VC]S0352253|ADDISON"S DISEASE|O]
COO01403|ENG|P]JLO001403]|VO|S0033587 |Disease, Addison]O]
COO01403|ENG|P]JLO001403]V0O|S0469271|Addison"s disease, NOS|3]|
COO01403|ENG|s]L0367999]|PF[|S0469267 |Addison melanodermal3|
COO01403|ENG|s|LO373744|PF]|S0471237|Asthenia pigmentosal3]|

C0001403|L0001403 | SO010794 | MSH2001 |[MH | D000224| 0]
C0001403|L0001403 | S0352253| CST95|GT|ADREN INSUFFIC|O]
C0001403|L0001403 | S0352253 |WHO97 | 1T|0410]2]
C0001403|L0001403 | SO033587 | MSH2001 | PM|D000224|0]
C0001403|L0001403 | S0469271 | SNMI9S|PT|DB-70620]3]|
C0001403|L0367999 | S0469267 | SNMI9S|SY |DB-70620| 3]
C0001403|L0373744|S0471237 | SNMI9S|SY |DB-70620|3]

¥
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However, what 1f?

¢ Preferred name of concept comes from a
suppressible source, term type?

¢ Concept needs aname, so the TS=P, ST T=PF row
IS retained (thereisno TS="p”)

SAONAL Customize Sources — MetamorphoSys



However, If both are selected..

MLS MetamorphoSys Configuration 2001 AC

Reset Source Table Defaults
Reset Precedence Table Def; [v| Remove Suppressible Data. 4—

Reset Term Status Table Def; ¥l Enforce Family Selection,
Edit Precedence.. v| Suppress Preferred Terms. <@
[¥| Enforce Dependent Source Selection

[_| Auto Enforce Family and Dependent Source Selection

Make Additional Dependent Source Associations

Dependent Source Associations

T |
s
sy
FT &
T E
ot 1]

urce Terming




..and

¢ No other MRCON rows, or remaining MRCON
rows are all suppressible,

¢ Then the entire concept is removed from the
Metathesaurus (all files)

SAONAL Customize Sources — MetamorphoSys



Editing precedence

UMLS MetamorphoSys Configuration 2001 AC

Edit Precedence
Reset Source Tahle Defaults

Reset Precedence Table Defaults

Reset Term Status Tahle Defaults ! Please edit the order of sources and term types.

Select a row hy clicking on it, then cut-and-paste it into

the appropriate place. When you are finished, click the "Done*
utton. Click "Cancel’ to cancel this operation.

Press Cntrl-X to cut and Cntrl-\ to paste.

Advanced Options..

MTHI|PM
2007|MH
1|HT
1T
1|EP

.1 |
1| MM

DEMIRIPT
SS9 | FT

al Orug Data File
Drug File L L. A 1.
ut MDDBS

k.li
NATTOHAE
[ IBRARY OOF
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Cut and Paste SAB/TTY

UMLS MetamorphoSys Configuration 2001 AC

Edit Precedence
Reset Source Tahle Defaults

Reset Precedence Table Defaults

Reset Term Status Tahle Defaults ! Please edit the order of sources and term types.

Advanced Options.. ; Select a row by clicking on it, then cut-and-paste it into
the appropriate place. When you are finished, click the "Done*
utton. Click "Cancel” to cancel this operation.
Press Cntrl-X to cut and Cntrl-V to paste.

al Orug Data File
Drug File AL L. A 1.

MDDBSS

k.li
NATTOHAE
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BARCHCTNE



.toresult In

UMLS MetamorphoSys Configuration 2001 AC

Edit Precedence M U| tl pl e
Reset Source Tahle Defaults

Reset Precedence Table Defaults Precedence

Reset Term Status Table Defaults ' Please edit the order of §
Advanced Options.. - Select a row by clicking | to
the appropriate place. W e "Done*

NODOFOO)IM
MOC D

al Orug Data File
Drug File AL L. A 1.

MDDBSS

k.li
NATTOHAE
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General comments on M etamorphoSys

¢ MetamorphoSys is configured to run with a
specific release from its install directory — its use
with other releases will cause unpredictable results

¢ MetamorphoSys propagates string-level
suppressibility created and maintained by editors

& MetamorphoSys writes alog file (mmsys.log) in
the subset directory that contains information
about how that subset was generated

¢ ST T computation better for some variants, still
Incomplete variants (e.g., V.S) that need LV G

: 4
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MetamorphoSys Configuration

¢ Program maintains the configuration as Java
propertiesfile
o edit thisfile

¢ Can be saved for future runs
e Default (mmsys.prop.default) should not be deleted

¢ Configuration IS generic
e Can be ported across versions of UMLS
e Tiedto source families, not just specific SABS

¢ All settings are saved (precedence, suppressibility)

> £
RATIONAL Customize Sources — MetamorphoSys
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L ooking Ahead

¢ MetamorphoSys will become the “install”
program for the UMLS Metathesaurus

¢ Customization by any axis; source, relationships,
attributes

¢ Variety of output formats will be possible
(Relational, XML, Atomic)

+ MetamorphoSys will be able to act as an update
client for the Metathesaurus

RATORAL Customize Sources — MetamorphoSys



Outline of Tutorial

¢ Why customize? Betsy Humphreys
¢ Metathesaurus basics Olivier Bodenreider

¢ How to customize?

e Customize sources (MetamorphoSys) L. Roth & S.
Srinivasan

e Customize strings Olivier Bodenreider
e Customize synonyms

e Customize relationships

e Customize concept spaces

¢ Adding “local” terminology Bill Hole

RATIONAL Outline
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Beyond source-based customization

¢ More customization possible
but
e Notool avalable
® Fits one specific purpose
e Not necessarily useful for other purposes
e No longer comparable with the original

® New versions of the M etathesaurus need to be
customized again

Using a model of the differences helps apply the
customization systematically and effectively

[IBRARY TF
ECHCINE



Beyond source-based customization

¢ Strings
¢ Synonyms
¢ Relationsnips: 3 different approaches

® Semantic approach
e Structura approach
e Statistical approach

¢ Concept spaces

EE



Overview of each section

¢ Background

¢ Motivation

¢ Methods

¢ Example of use

¢ Discussion
e Limitations
e Alternative approaches

-
EEE
H.-:.“
=
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]



Outline of Tutorial

¢ Why customize? Betsy Humphreys
¢ Metathesaurus basics Olivier Bodenreider

¢ How to customize?

e Customize sources (MetamorphoSys) L. Roth & S.
Srinivasan

e Customize strings Olivier Bodenreider

e Customize synonyms
e Customize relationships
e Customize concept spaces

¢ Adding “local” terminology Bill Hole

RATIONAL Outline
LIFRARY CF
MECHCINE



Background Strings

¢ L ocated in MRCON
¢ 1.9 million “source strings’

2 distinct “strings’
(case variation)

Same “string”
2 distinct “source strings’

f
S0077252 Prostate (in MeSH)
S0077252 Prostate (in Read Codes)

>

S0394235 PROSTATE (in LOINC)

S0237901 PROSTATE (in French MeSH)

NATIONAL Customize Strings
MELHCINE

N

2 distinct “strings’
(language)




Background String attributes

¢ Language @
¢ Preferred name in a source
¢ Lexical variants (case, inflection, word order, ...)

¢ Other variants
e Underspecification marker (Other, NOS)
e Classification-specific marker (NEC)

Customize Strings
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=
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Background More string attributes

¢ Source
¢ Term type (= type of string in a given source)
¢ Codein agiven source

& Source-specific attributes
e MN: Position in the hierarchy (MeSH)
e SIC: ICD-9-CM code mapped to (SNOMED)
® LFR: French name for aLOINC term
® ICN: ICD-9-CM coding information

®o[..]

Customize Strings
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Background Implicit string attributes

¢ Number of (families of) source vocabularies
providing the string
¢ Presence in atarget corpus

Customize Strings

)
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M otivation

¢ Reduce volume

¢ Select useful strings for natural language
processing

¢ Select target-specific strings

¢ Filter out
® Source-specific strings (e.g., truncated strings)

® Purpose-specific strings (e.g., classification-specific
strings, Inverted terms)

RaTONAL Customize Strings



Methods

¢ |dentify string properties
¢ Combine the properties in order to create filters

RATIONA Customize Strings
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Methods |dentify string properties (1)

# Properties based on morphology
(identified through regular expressions)
e /,/ for inverted terms 238,000
e /[0-9]/ for strings containing digits 376,000

® /"other|not elsewhere classified|NEC|without mention/
for classification feature 28,000

°o[..]

e Number of words in the string

Customize Strings
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Methods |dentify string properties (2)

¢ Properties based on UMLS features
e Redundancy: Number of (families of) source

vocabularies providing this string 95,000
e Term type (MRSO/TTY)
= Chemical names 318,000
= Branded drug names or supplies 62,000
= Abbreviations and truncated strings 126,000

[l
+ Properties based on a corpus
® e.g., strings found in MEDLINE 144,000

Y : :
RATIONAL Customize Strings
MECRCINE
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Methods Combine properties

¢ Using logical operators (AND, OR, NOT)

¢ 2 approaches
® A priori model of the strings in a given context
e Classification techniques against atarget

¢ Traditional sensitivity/specificity balance

¢ e.g.. select English strings
e Excluding chemical names
e Excluding inverted terms
e Found in more than one source vocabulary

Customize Strings
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Example of use

¢ Select UMLS strings useful for natural language
processing

McCray A.T, Bodenreider O., Malley, J.D., Browne A.C.
Evaluating UMLS strings for natural language processing.
Proc AMIA Fall Symp. 2001 (in press) [S31 - Monday 2:00pm|]

Ramora Customize Strings
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ADDISON DISEASE ¢
Addison melanoderma
Addisons Disease
Addison's disease
Addison's disease NOS
Addison's disease, NOS
ADRENAL INSUFFICIENCY (ADDISON'S DISEASE) 4
ADRENOCORTICAL INSUFFICIENCY, PRIMARY FAILURE | 4

Asthenia pigmentosa

Bronzed disease

DISEASE ADDISON'S

Disease, Addison

Disease, Addisons

Disease, Addison's

Disease;Addisons

Melasma addisonii

Primary adrenal deficiency

HI—‘I—‘I—‘HI—‘I—‘I—‘HI—‘I—‘I—‘HOONHOONB_SOURCES

Primary adrenocortical insuff

Primary adrenocortical insufficiency

5




Discussion

¢ Restricting to agiven language is easier done
through sources

¢ Hltering out strings may result in removing
concepts

¢ Term status is relative to the preferred name,
but does not identify the canonical form

Ramorac Customize Strings



Outline of Tutorial

¢ Why customize? Betsy Humphreys
¢ Metathesaurus basics Olivier Bodenreider

¢ How to customize?
e Customize sources (MetamorphoSys) L. Roth & S.
Srinivasan
e Customize strings Olivier Bodenreider

e Customize synonyms

e Customize relationships
e Customize concept spaces

¢ Adding “local” terminology Bill Hole
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Background

+ Metathesaurus concepts are clusters of
Synonymous terms

¢ Polysemous terms may appear in more than one
concept

Retention
Retention (Psychology)

Retention

Retention Urinary Retention

Retention
Retention of content

NATIONAL Customize Synonyms
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Background

¢ Metathesaurus synonymy
IS not necessarily
linguistic synonymy
e Not fully specified terms

e Granularity issues

e Generic/ prototypical

Prostate J (in MeSH)

Prostatic gland

prostate (in COSTAR)
Prostatic Diseases

Prostate (in ICD-10)
Benign neoplasm of prostate

Posttransfusion hepatitis
Posttransfusion viral hepatitis

Asplenia
Congenital asplenia

RATIONAL Customize Synonyms

[IBRARY TF
BAECACTIRE




Background

Myocardial Infarction

¢ Additionally, Metathesaurus synonyms include

e Trandated terms
® Lexica variants

® Acronyms

e Various kinds of terms (truncated, obsolete, ...)

Infarctus du myocarde (French)
Myocardinfarkt (German)
Myocardial Infarctions (plural)
Infarction, Myocardial (permutation)
Infarctions (Myocardial)  (parentheses)

MI
MI - Myocardial infarction

as provided by source vocabularies

v

RATIONA Customize Synonyms

[IBRARY TF
BAECACTIRE




Background

¢ Some vocabularies implement thelr own notion of
“synonymy”

depression and suicide (preferred term)
suicide and depression (synonym)
depression (synonym)
suicide (synonym)

cancer patients and suicide and depression (synonym)
cancer patients and depression and suicide (synonym)

e S :
NATIONAL Customize Synonyms
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M otivation

¢ Associate the right meaning with astring in a
given context

Retention
i Retention (Psychology)

Retention retention V4

Urinary Retention

Retention
Retention of content

¢ From the several strings associated with a
meaning, select the most appropriate onesin a
given context

NATIONAL Customize Synonyms
MELNCINE



Methods Associate the right meaning

¢ Use the “suppressible synonym” flag -
e Identifies not fully specified names
e A fully specified name usually exists among the

synonyms (sometimes created by NLM) 30>
v
¢ Restrict the domain
Retent?on [M ental Process]
® In order to limit polysemy Retention (Psychology)
. i [Disease or Syndrome]
® I mpl €S S(rei;eag;ogetention [9 gnor Symptom]
= A priori knowledge _
Retention X
- InteraCtl on Wlth users Retention of content [Functlonal Concept]

¢ Word sense disambiguation research area

v :
NATONAL Customize Synonyms
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Methods Most appropriate strings

¢ Recognize and filter out lexical variants

. A
e Canonical form . s
e = A
e Normalization @
¢ Filter against a corpus Fallen arch
: Fallen arches
e [o find the most common form Flat foot NOS
In your target Flat Feet v
Flatfeet v
MEDLINE 1999 : Flatfoot v
Foot, Flat
Low medial arch of foot
Pes Planus v
Pes planovalgus v
Pes valgus v

= = _
NATONAL Customize Synonyms
MELHCINE



Example of use

& Disambiguate according to the context

Retention

Retention
Retention (Psychology)

[M ental Proceﬁs]

Retention [Disease or Syndrome]

Urinary Retention

[Si gn or Symptom]

Retention
Retention of content

[Functional Concept]

¢ Filter redundant lexical variants from alist of
terms in a M etathesaurus concept

RATINAL Customize Synonyms
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Discussion

¢ Word sense disambiguation
e Never trivia
e Slill open research area (linguistics)
e Often involves statistical analysis of the context

¢ The Metathesaurus partially addresses the issue of
not fully specified terms

Ramora Customize Synonyms



Outline of Tutorial

¢ Why customize? Betsy Humphreys
¢ Metathesaurus basics Olivier Bodenreider

¢ How to customize?
e Customize sources (MetamorphoSys) L. Roth & S.
Srinivasan
e Customize strings Olivier Bodenreider
e Customize synonyms

e Customize relationships

e Customize concept spaces
¢ Adding “local” terminology Bill Hole

RATIONAL Outline
LIFRARY CF
MECHCINE



Customize relationships

¢ With reference to the Semantic Network
(semantic approach)

¢ Hierarchical relationships
(structural approach)

¢ Co-occurrences
(statistical approach)

Customize Relationships



Customize Relationships
© Semantic Approach



Background UMLS structure (nodes)

¢ Two-levd structure

e Semantic Network
(134 semantic types)

e Metathesaurus
(800,000 concepts)

D

s2
x.—:.ﬂ
=

a °F
B2 i
Py LI

Semantic Types

[Body Part, Organ o

Organ Component

1

/

Concepts

/

/ Adrenal /
-7 Cortex
12

Customize Relationships — Semantic Approach




Background UMLS structure (links)

¢ Semantic network
relationships

¢ Categorization

¢ |nterconcept
relationships

RATINAL Customize Relationships — Semantic Approach

[IBRARY TF
BAECACTIRE

Semantic Network

Semantic
Typec

/ Concept 1 /L7/ Concept 2 /

Metathesaurus




Background UMLS structure (links)

¢ Semantic network relationships
® Hierarchical or associative
e General (definitional) knowledge
e May or may not hold at the concept level

¢ Categorization
® Links each concept to (at least) one broad category
e Either isa or is an instance of relationships

¢ |nterconcept relationships
® Hierarchical, associative or statistical
e Factual knowledge

Customize Relationships — Semantic Approach
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Relationships can inherit semantics

Semantic Network

Fully Formed - —
Anatomical :
|location of
Structure .

>| Biologic Function|

Isa
| Pathologic Function |<—

IS2 [ Body Part, Organ, | - isq
or Organ Component| * |Disease or Syndrome|<—

/

.- Adrenal
Corticd
hypofunctio

|location of
Metathesaurus

/ Adrenal

Cortex

A TTOHAL
[IBRARY TF
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M otivation

¢ Check the consistency of the two levels
® Semantic network
e Metathesaurus
¢ Check the consistency between
® Semantic network relationships
® Interconcept relationships

¢ Discrepancies may indicate
® |naccurate relationship
® |naccurate categorization

ATIONA Customize Relationships — Semantic Approach
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M otivation

¢ More generally

® The Semantic Network represents some kind of upper-
level ontology of the biomedical domain

e The organization of Metathesaurus concepts
= IS expected to be compatible with the upper level

= ISrequired to be compatible with the upper level
If reasoning Isto be supported

NATIONAL Customize Relationships — Semantic Approach
IAECCTRE



Methods

¢ For each pair of
related concepts
e Get their semantic types

e Get al the “expanded”
semantic network
3@+ relationships between the

Semantic Network

two semantic types
(transitive closure)

e Compare : :
= |Interconcept relationship / Concept 1 &7 Concept 2 /
= Sem. Net. relationships

Metathesaurus

> £
RATINAL Customize Relationships — Semantic Approach
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Methods

¢ Possible outcome

e ICR=5SNR — validate

® |ICR descendant of SNR — validate

e |ICR and SNR not compatible — rgect

® Unspecified ICR (no RELA) — infer/rgject

® |CR not Iin the Semantic Network

|CR: Inter-concept relationsnip
SNR: Semantic Network relationship

Customize Relationships — Semantic Approach
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Example of use

+ Validate, infer or reject interconcept relationships
by comparison to the relationships defined
between the semantic types assigned to the
concepts

McCray A.T, Bodenreider O.

A conceptual framework for the biomedical domain.

in Sung, M. and Green, R. eds. Semantics of Relationships,
Kluwer, 2001, (in press).

NATIONAL Customize Relationships — Semantic Approach
IAECCTRE



Example of use Results

¢ 6894 interconcept
relationships

e among the 3764 conceptsin
the semantic neighborhood
Of ! Heal't” Ambiguity

22%

Violation
13%

Validated
29%

Inferred
36%

RATIONAL Customize Relationships — Semantic Approach
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Discussion

¢ |nterconcept relationships recorded in the
M etathesaurus are not censored

¢ The Semantic Network

® Provides semantic constraints

e Can be used to select Metathesaurus relationships that
are “semantically sound”

¢ Limitations
® Ambiguous SN relationships
e Unspecified M etathesaurus relationships

® Need for some manual review

> £
RATIONAL Customize Relationships — Semantic Approach
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Customize Relationships
® Structural Approach



Background

¢ The Metathesaurus is often seen
C B
as a bunch of trees % R
¢ Treescan be combhined into a B\/D\/E\/H\ [E| F|H| (D(E)

(directed) graph
¢ Hierarchies (esp. taxonomies)

are based on partial ordering g _J
relationship e

¢ Hierarchical relationshipsin the
M etathesaurus are expected to
result in a Directed Acyclic B C
Graph (DAG)

€ H

NATIONAL Customize Relationships — Structural Approach
IAECCTRE



SNOMED International tree

Diseases/Diagnoses

\

Diseases of the endocrine system

e

Diseases of the Adrenal Glands

\
Addison’s Disease




MeSH tree

Diseases
\

Endocrine Diseases

/

Adrena Gland Diseases

Adrenal Gland Hypofunction

N

Addison’s Disease




AQOD tree

Endocrine disorder

/

Adrena disorder
/

Adrenal cortical disorder

Adrenal cortical hypofunction

[

Addisonjs Disease




Read Codestree

Endocrine disorder

/

Disorder of adrenal gland

Hypoadrenalism

pd

Adrenal Hypofunction

/

Corticoadrenal insufficiency

[

Addisonjs Disease




| CD-10 tree

Disorders of other
endocrine gland

/

Other disorders of
adrenal gland

Primary adrenocortical insufficiency




M etathesaur us graph

SNOMED

M eSH

AOD

Read Codes

Endocrine Diseases
........................................ PO
.................................. Adrenal Gland Dl%ases hooog
e
Adrenal Cortex Diseases :
Hypoadrenallsrn 4..............% ................. :
s Y
] Adrenal Gland Hypofunctlon .....é ................... :
Y : ’

Adrenal cortical hypofunction 4

. ............................................... = Addlg)n’lem 4..3




M etathesaur us graph

Endocrine Diseases

\ 4
Adrena Gland Diseases

!

Adrenal Cortex Diseases

Hypoadrenalism

!

Adrenal Gland Hypofunction

!

Adrenal cortical hypofunction

!

Addison’s Disease




Circular hierarchical relationships

“back edge” from a child concept to a parent concept

Reflexive Direct Indirect

Customize Relationships — Structural Approach
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M otivation

¢ Circular hierarchical relationships are indicative of
potential semantic Issues
e \Wrong relationships
e Non-hierarchical “hierarchical” relationships

¢ Some graph operations cannot
be performed unless graph
ISacyclic
® Transitive reduction

RATINAL Customize Relationships — Structural Approach
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Methods

¢ ldentify cycles >
e Reflexive: CUI1 = CUI2
e Direct: CUI1|JPAR/RB|CUI2 and CUI1|CHD/RN|CUI2
e Indirect: graph analysis (depth-first search)

¢ Break cycles

e Reflexive: remove all (or ignore)

e Direct: remove (at least) one of the two links
= Contexts (original trees), redundancy

® Indirect: remove (at least) one link
= Manual review

RATIONA Customize Relationships — Structural Approach

[IBRARY TF
ECHCINE



Example of use

¢ Create an acyclic Metathesaurus

¢ Removed
e 13,000 reflexive relationships
e 1800 direct relationships
® 120 indirect relationships

Bodenreider O.

Circular Hierarchical Relationships in the UMLS: Etiology,
Diagnosis, Treatment, Complications and Prevention.

Proc AMIA Fall Symp. 2001 (in press) [S78 - Wednesday 8:30am]

NATIONAL Customize Relationships — Structural Approach
IAECCTRE



Example Reflexive relationship

Actinomycotic madura foot

Actinomycetoma

ez Actinomycotic maduromycCosSiS Actinomycotic
. . madura foot
HActinomycotic mycetoma
Actinomycotic schizomycetoma
¥

NATIONAL
[ IERARY TOF
MECHCTNE
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Example Direct relationship

|CD-10

Fever, unspecified
{Fever

M eSH

Fever

HFever of unknown origin

Fever
of unknown origin

;1‘
HATTORAL

LIBRARY OF
BAECACTIRE
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Example Indirect relationship

|Topographic regions:|:
.|General terms 5

Topographic regions. General terms

..................................................................................

!

Physical anatomical entity

!

Anatomical spatial entity

SNOMED I nternational i
Anatomical surface
Body regions l :
1 Topographic regions/ B e
NATIONAL Customize Relationships — Structural Approach
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Discussion

¢ Small number of cycles, but large number of
concepts having at least one cycle among the
graph of their ancestors/ descendants

¢ Methods based on redundancy
® are no substitute for a careful review
® But represent atrade-off between cost and efficacy

+ Controls based on structure could be performed at
the level of data entry

RATORAL Customize Relationships — Structural Approach



Customize Relationships
© Statistical Approach



Background Statistical Knowledge

¢ Several kinds of knowledge in the M etathesaurus
recorded as interconcept rel ationships

e Symbolic: based on the meaning (MRREL)
= “Addison’sdisease” isa“disease’
= “Addison’s disease” associated with “Addisonian crisis’
e Statistical: based on the co-occurrence of MeSH
descriptors in MEDLINE citations (MRCOC)
= “Addison’sdisease’” coc “adrenal glands’ [19/808]
= “Addison’sdisease” coc “prostatic neoplasms’ [2/808]
= “Addison’sdisease” coc “quality of life’ [2/808]

Customize Relationships — Statistical Approach

S
=
H.-:.“
L
" ¥
]



An example from MEDLINE

Cugini P, LetiziaC, Cerci S, Di Palma L,
Battisti P, Coppola A, Scavo D.

A chronobiological approach to circulating
levels of renin, angiotensin-converting enzyme,
aldosterone, ACTH, and cortisol in Addison's
disease.

Chronobiol Int 1993 Apr;10(2):119-22

This study deals with a chronobiological approach to the
circadian rhythm of the renin-angiotensin-aldosterone
system (RAAS) and the ACTH-cortisol axis (ACA) in
patients with Addison's disease (PAD). Theaim isto
explore the mechanism(s) for which the circadian
rhythmicity of the RAAS and ACA takes place. The study
has shown that both the RAAS and ACA are devoid of a
circadian rhythm in PAD. The lack of rhythmicity for
renin and ACTH provides indirect evidence that their
rhythmic secretion isin some way related to the circadian
oscillation of aldosterone and cortisol. Thisimplies a new
concept: a positive feedback may be included among the
mechanisms which chronoregulate the RAAS and ACA.

PMID: 8388783, Ul: 93272348

A TTOHAL
[IBRARY TF
BAECACTIRE
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Addison's Disease/physiopathol ogy

Addison's Disease/blood*
Adolescence

Adult
Aldosterone/blood*
Circadian Rhythm*
Corticotropin/blood*
Female

Human
Hydrocortisone/blood*
Male

Middle Age
Peptidyl-Dipeptidase A/blood*
Renin/blood*

Customize Relationships — Statistical Approach



Background Co-occurences

¢ Relationships r
e Pair of concept identifiers
e Frequency of co-occurrence
® Source of co-occurrence

¢ Semantics of the relationship: undefined

e Some redundancy with symbolic relationships
® “Addison’s disease’ coc “prostatic neoplasms’ [2/808]

» Addison's disease secondary to prostatic carcinoma. A case report.

» Retropubic radical prostatectomy in a patient with chronic adrenal
insufficiency

RATIONAL Customize Relationships — Statistical Approach
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Background Co-occurences

+ Only co-occurrence between “starred” descriptors
IS recorded in the M etathesaurus

¢ Relative freguency of co-occurrence

e Freg(A and B) / Freg(A)
e Freg(A and B) / Freg(B)
® Surrogate for the strength of the link

¢ Frequency distribution may help select the most
significant co-occurrences

Customize Relationships — Statistical Approach
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Addison’s Disease: Co-occurring concepts

28 Autoimmune Diseases 360
25 Autoantibodies
24 Hydrocortisone
19 Adrenal Glands

18 Steroid 21-Monooxygenase 300

15 Corticotropin

14 Adrenal Gland Neoplasms

13 Adrenal Cortex 240 V=
13 Adrenal Gland Diseases A Sma” number Of

13 Glucocorticoids Concepts CO-0Cccurs

13 Polyendocrinopathies, Autoimmune

12 Diabetes Mellitus, Insulin-Dependent 180/ with ahigh frequency
11 Tuberculosis, Endocrine I
10 Adrenoleukodystrophy
8 Adrenal gland hypofunction 120 A Iarge number of
8 Autoantigens concepts co-occurs
8 Cushing Syndrome i
5 Hypothyroidisn with alow frequency
8 Tuberculosis 60
8 Chronic lymphocytic thyroiditis v
[.]
1 Circadian Rhythm / N
[.-] %]918151413]2]11087 5 4 3
NATIONAL Customize Relationships — Statistical Approach
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Total frequency of co-occurrence

[} o}
¢ Number of co-occurring
concepts oo |
. IVI i n: 1 1E0E —
e Max: 164,762 ol
e Median: 585 :
164762 Brain
137102 Liver SR  E
126009 Neurons
105382 Calcium T
102109 Postoperative Complications | THITL
101955 DNA-Binding Proteins T ,
93425 Breast Neoplasms : 1
86878 RNA, Messenger -
83578 Transcription Factors 1 .
82987 Escherichia coli 1
82840 T-Lymphocytes ”gjﬂ[ g
82629 Ag i ng ) I.T | ] l.r.:. B L] -.l-. .-s 125 B J-:::."'--r l.:.'.
81442 Hypertension Lyl >
RATIONAL Customize Relationships — Statistical Approach
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M otivation

¢ Reduce the volume

¢ Select significant assocliations
e For display purposes
e Discover unexpected associations

® Select candidate associative relationships
for UMLS editors to review

Customize Relationships — Statistical Approach
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Methods

¢ Threshold on relative freguency of co-occurrence

e Fixed threshold
= Absolute (e.g., at least 2)
= Réative (e.g., at least 1%)
e Percentile

= e.g., 90th percentile
= Problem with long distribution tails

e Dynamic approach

= Smallest number of pairs representing the largest fraction of
the total frequency

NATIONAL Customize Relationships — Statistical Approach
IAECCTRE



Methods

¢ 19 classes (concepts with
the same freguency)

¢ Total freguency: 808

¢ Add classes until the
benefit of adding the next
class becomes
Insignificant

900

800

700

600

500

400

300

200

100 -

0

28 2524 ©®© B8 5 4 B 2 1 10 8 7 6 5 4 3 2 1

RATINAL Customize Relationships — Statistical Approach
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Example of use Visualization

+ Display only areasonable number of co-occurring
concepts

¢ Addison’s disease

e Co-occurring concepts: 360
e Displayed. 126 (35%)
e Total frequency of co-occurrence: 808
® Represented: 574 (71%)

Customize Relationships — Statistical Approach
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Discussion

¢ Only 6 percent of the relationships between co-
occurring concepts are redundant with symbolic
relationships in the M etathesaurus

¢ A more sophisticated statistical analysisis
necessary to refine the filter

¢ Additional filters may be applied

e E.g., minimum value for the total freguency of co-
occurrence

RATORAL Customize Relationships — Statistical Approach



Outline of Tutorial

¢ Why customize? Betsy Humphreys
¢ Metathesaurus basics Olivier Bodenreider

¢ How to customize?
e Customize sources (MetamorphoSys) L. Roth & S.
Srinivasan
e Customize strings Olivier Bodenreider
e Customize synonyms
e Customize relationships

e Customize concept spaces

¢ Adding “local” terminology Bill Hole

RATIONAL Outline
LIFRARY CF
MECHCINE



Background Knowledge organization

\ . Medical Subject Headings
i International Classification of Diseases |

Terminologies . SNOMED

Semantic Spaces . UMLS |

. Cyc /
: WordNet .
| Digital Anatomist : \ Ontologies
] f

RATINAL Customize Concept Spaces
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Semantic Types

Anatomical
Structure

Fully Formed :
Anatomical | . Embryonic
Structure “ | Structure :
"""""""""" : | Discaseor
/ ................ %/ndrome
;{ Body Part, Organor|  ..w ...
Organ Component | ™ S N Pharmacologic Population Semantic
Substance Group Network
Metathesaurus

Saccular \

Viscus _ -
/ Angina

4 Pectoris /

o Cardiotonic
295 A gentS

-,/ Tissue
/ 5, Donors




UMLS Semantic Navigator

¢ Features

e All relationships
presented simultaneously
= Metathesaurus relationships
= Semantic network relationships
® Hierarchical relationships
presented graphically
e Dynamic and navigable

umlsks.nim.nih.gov — Resources — Semantic Navigator

NATIONAL Customize Concept Spaces
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UMLS Semantic Navigator
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UMLS Semantic Navigator Concepts

Adrenal Gland Diseases

lisomer defigition v OF THE IMBAUMNE SYSTEM: LAdr:n.:nc.::Llc.al insnfficiency Adrenal =land
B ) SCEMERAL TERMS syndrome, chronic R

Syodcome Antoimmune Discases

—_— k —_— 2

: —

dison’s discase witk~, ~#&ddisons Discase Seco nEa_E}_'_'TT_ ., _~#ddisons Discase Seco nEEE;T Ta-,
Irenolencodystrophy .~ Idiopathic Atrophy - Adrenal Destouction

e =
Cluset BIeSH Terms = Cuieass & g
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i -m: e &5
i
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Siblings

ARFIRIT] C

© Acguired
Inununodeficiency
Ayndrome o

+ Acute adrenal
isufficiency

+ Addisonian crisis &

© Adrenal Gland
Hyperfunction =
 Adrenal insufficiency due
to adrenal metastasis ©
©allergic fautodtnemane
thyroiditis o

© Allergic arthritis =

© Angelman Syndrome &
© Antiphoszpholipid
avndrome o

© Autistic Dizorder =

- Autoerythrocyte
sensitivity disorder,
NOE w

- Autoierane Diseases of
the Mervous System
- Autoinirane hemolytic
atietrda &

© Autoimitne
leukopenda

© Autonmmune
pancytoperda &

© Autodminne
Thrombocytoperda

* Battered Child
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Other Related
Concepis
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UMLS Semantic Navigator

Concepts

T (IPm S ST P S Sl Sl i ]2 D] - S

[

Co-ocamring
Concepts

Anatomy
" Procedures . )
© Adrenial Co

A drenal Gl

Transplantation [2] : S Bt
' Hormone Replacement %, Liver [

Therapy 5 - Pituitary Ol
1f) * Teatrs body
substance [2] @

» X Chromosome [3] &

- Chemicals & Drugs

© Alanine
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elationship Yiewer - Netscape

Eelationships
k of Addison's Disease (C1)
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M otivation

¢ Reduce volume
e Concepts
e Relationships
e Both

¢ Reduce ambiguity

Customize Concept Spaces
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Methods

+ Based on the categorization: Semantic groups

McCray A.T, Burgun A., Bodenreider O.

Aggregating UMLS semantic types for reducing conceptual
complexity.

Medinfo 2001;10 Pt 1:216-220.

¢ Based on inter-concept relationships:
e Trangitive reduction (structural)
e Semantic distance (symbolic + statistical)

RATIONA Customize Concept Spaces
MEDRCINE




Semantic Network

|Physica| Object| \Conceptual Entity\
Anatomical Substance
Structure

Functional
Concept

Spatial

Anatomical | | Embryonic| | Fully Formed Body
Abnormality | | Structure Anatomical | | Substance Concept

Structure
Congenital Acquired
Abnormality | | Abnormality

System| | or Junction or Region

[ Body } [Body Space} [Body L ocati on}

Body Part, Organ or \Ti ssue] \Cell y Cell
Organ Component Component
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Semantic Network Anatomy subtype

|Physi cal Obj ect| ‘Conceptual Entity]
Anatomica Substance
Structure

Functional
Concept

Spatial
Concept

Anatomical | | Embryonic| | Fully Formed Body
Abnormality | | Structure Anatomical | | Substance

/\ Structure

Congenital Acquired
Abnormality | | Abnormality or Junction

System

Body | |Body Space| |Body Locatio
or Region

“J

Body Part, Organ or [Tissue] [Cell] Cell Geneor
Organ Component Component| | Genome

g
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Semantic Network Detach some types

|Physi cal Obj ect] |Conceptua| Entity]
Anatomical Substance
Structure

---------------------

:AnatomicaI: Embryonic| | Fully Formed Body Functional Spatial
Abnormallty Structure Anatomical | | Substance Concept Concept

------------------

Structure

Congenltal ' Acquired ..
: Abnormality : : Abnormality :

System| | or Junction

or Region

”1

--------------------------------------

Body Part, Organ or [T|$.Je] [Cell] Cell : Geneor :
Organ Component Component Genome:

=
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Semantic Network Attach some types

\Physi cal Obj ect\ |Conceptua| Entity|
Anatomical Substance
Structure

---------------------

: Anatomical : : [Embryonic] Fully Formed Body

Functional
Concept

Spatial
Abnormal |ty Structure Anatomical | | Substance Concept

------------------ Structure

Congenltal. | Acquired
: Abnormality : : Abnormality :

System| | or Junction

or Region

”]

--------------------------------------

Body Part, Organ or [T|ssue] [Cell] Cell : Geneor :
Organ Component Component Genome:

ooooooooooooo

s
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Semantic Network SG Anatomy

|Physi cal Obj ect| ‘Conceptual Entity]
Anatomica Substance
Structure

Functional
Concept

Spatial
Concept

Anatomical | | Embryonic| | Fully Formed Body
Abnormality | | Structure Anatomica | | Substance

or Junction

Congenital Acquired
Abnormality | | Abnormality System

Body ||Body Space||Body Locatio
or Region

“]

Body Part, Organ or [Tisgje] [Cell] Cell Gene or
Organ Component Component| |Genome

e
HATTORAL
[IERARY OF
BAECACIMNE



Example of use

¢ Disambiguate

¢ Extract semantic subspaces
e Magor semantic axis (e.g., anatomy)
® Body system (e.g., cardiology)
e Procedure (e.g., transplantation)

& SImplify representation for visualization purposes

RATIONA Customize Concept Spaces
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Example of use Disambiguate

.......................................................................................................................

. Retention
i Retention (Psychology)

Retention [Disease or Syndrome]
. Urinary Retention (Sign or Symptom|

Retention

.......................................................................................................................

Retention
Retention of content

mﬁu Customize Concept Spaces
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Example of use Semantic subspaces

¢ Major semantic axis (e.g., anatomy)
e Use semantic groups
¢ Body system (e.g., cardiology)

e Use interconcept relationships

@ Combine relationships. Family
= Uncles = siblings of parents
= Cousins = children of uncles

¢ Procedure (e.g., transplantation)

Customize Concept Spaces
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Example of use SImplify representation

¢ Hide “redundant” relationships

¢ Structural approach
¢ Transitive reduction

NATIONAL Customize Concept Spaces
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Discussion

¢ Alternative approaches
e Core concepts
e Concepts found in multiple sources

¢ Semantic distance
e Work in progress

Customize Concept Spaces
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Outline of Tutorial

¢ Why customize? Betsy Humphreys
¢ Metathesaurus basics Olivier Bodenreider

¢ How to customize?
e Customize sources (MetamorphoSys) L. Roth & S.
Srinivasan
e Customize strings Olivier Bodenreider
e Customize synonyms
e Customize relationships
e Customize concept spaces

¢ Adding “local” terminology Bill Hole

RATIONAL Outline
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Adding “local” terminology

¢ Vocabularies not in the UMLS?
¢ L ocal terms or terminologies?
¢ |ncrements to reference terminol ogies?

S
EEE
H.-:.“
L
it o
]

Adding “local” terminology



Two key questions

¢ Are the meanings already in the Metathesaurus?

¢ How will you maintain your system as you and the
M etathesaurus add names and meanings?

RaTONAL Adding “local” terminology



Create Unique ldentifiers for your Terminology

¢ For your concepts, use:
*CA000001 ..." as CUlIsinstead
of Meta’'s*C0000001 ...." for CUls

¢ Similarly, use ‘LAO000OL ..." for LUIs
and ‘SA000001 ..." for SUIs, as needed

# Create atable which can map your Ulsto UMLS
Uls

e.d., |Your CUI|Meta CUI|

¥ . .
e Adding “local” terminology



Which of your terms are M eta Synonyms?

¢ Use the lvg program to normalize your terms

¢ look for matches to the Normalized String | ndex
(MRXNYS).
¢ Use other sensible approaches to searching:

e normalized word searches,
® explore alternate naming styles and conventions

Hole, W.T, Srinivasan, S.

Discovering Missed Synonymy in a Large Concept-Oriented
Metathesaurus.

Proc AMIA Fall Symp. 2000;:354-8

RATINA Adding “local” terminology
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Map your terms to Unique |dentifiers

¢ Use Meta CUls where synonyms are found
¢ Use your CUIls where no synonyms are found

# Store the map for future use

Adding “local” terminology

EE



Bonus Add relationships

¢ Asyou look for Meta Synonyms, add
relationships to Meta

¢ Assign aREL and RELA to label the particular
kinds of relationships you need and will use,

e.g. to map or aggregate

Adding “local” terminology

EE



Updating to a New Meta Release

¢ Repeat M etamorphoSys and processing scripts
used for the previous release

¢ Re-use previously found Uls for your terms
to map synonyms, etc. to the new Meta

¢ Check for new Meta Concepts which are
synonyms of your terms, not previously in Meta

& Check for any deleted CUIsin MRCUI

C0435517]1999]SY |C0435516]

C0361163]1998|DEL] |
C0785652]2000]SY|C0775088]|

RaTONAL Adding “local” terminology



Sneak Preview of 2002 changes...

4

A TTOHAL
[IBRARY TF
MECRCINE

M etathesaurus changes:

-MedDRA FDA and international “Medical Dictionary for
Regulatory Activities Terminology”

-V ANDF “Veterans Health Administration National Drug File”
-NCBI Taxonomy of Organisms
-No ‘Unreviewed’ concepts!

New version of Lexical Tools
(Tutorial T25 Lexical Tools for UMLS Developers, Sunday 8:30 am)

New version of Knowledge Source Server

Adding “local” terminology



Online Resources

http://www.nlm.nih.gov/research/umls/
WWW:  http://umlsks.nim.nih.gov
http://umlsinfo.nlm.nih.gov

E-mail: umls@nlim.nih.gov

umls-users listserv:
To subscribe to the listserv, send a message to
listserv@nlm.nih.gov

which includes the following line:
subscribe umls-users

To post a message to the umls-users listserv,
AFTER subscribing, send email to:

umls-users@nim.nih.gov

] e,
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Appendix



MRCON Strings

CUl LAT TS LUI STT  Sul STR

COO01403|ENG|PLO0O01403|PF]S0010794|Addison™s Disease|0]
CO0O01403]ENG]P]JLO001403]VC|S0352253|ADDISON"S DISEASE|O]
CO001403|ENG|PLO001403|VO]S0010792]Addison Disease|O]
COO001403|ENG|PLO001403|V0O]|S0033587|Disease, Addison]O]
COO01403|ENG]P]JLO001403]VO|S0469271|Addison®s disease, NOS|3|
CO001403|ENG|S|L0278071 | PF|S0352321 | ADRENAL INSUFFICIENCY (ADDISON®"S DISEASE)|O]
CO001403|ENG|S|L0278422 | PF|S0352329 | ADRENOCORTICAL INSUFFICIENCY, PRIMARY FAILURE]O]
COOO01403|ENG]S|LO367999]|PF]S0469267 |Addison melanodermal 2|
COO01403|ENG]S]LO368000|PF|S0496840|Melasma addisonii|z|
COOO01403|ENG|S|LO0368398|PF]|S0506528]Primary adrenal deficiency]|:|
COOO1403|ENG|S|LO373744|PF|S0471237|Asthenia pigmentosalZ|
COOO1403|ENG|S|LO377831|PF]|S0473611]|Bronzed disease|3|
COOO1403|ENG|S|L0494940|PF]|S0718028]Primary adrenocortical insufficiency]|:|
COOO1403|ENG|s|L0494937|PF]|S0718027 |Primary adrenocortical insuff]:]
CO0001403|FIN|P|L1510041|PF|S1805950]Addisonin tauti|3]
CO001403|FRE|S|L1272481|PF|S1514427 [MALADIE D*ADDISON]?]
COO01403|GER|P|JL1229627 |PF|S1471573|Addison-Krankheit] |
COO01403|GER]S|L1288823|PF|S1530769]Primaere Nebennierenrindeninsuffizienz|!|
COO01403]ITA]P|L1276837|PF]|S1518783|Morbo di Addison] ]
CO001403|POR|PL0324623|PF]|S0432928 | DOENCA DE ADDISON]Z]
CO001403|RUS|P]LO889403|PF]|S1093220|ADDISONOVA BOLEZN* | =]
CO001403|SPA|P]L0342625|PF]|S0450930 | ENFERMEDAD DE ADDISON] 2]

L1

AoNAL Appendix - Metathesaurus relational files .

[IBRARY TF
BAECACTIRE




MRSO Sources

CuUl LUI Sul SAB TTY SCD

C0001403 | L0001403 | S0010792 | MSH2000 | EN | D000224] 0]
C0001403 | L0001403 | S0010794 | MSH2000 |[MH | D000224] 0]
C0001403 | L0001403 | S0010796 | MSH2000 | PM|D000224 0]
C0001403 | L0001403|S0010796 | PSY94 |PT]00810] 3|
C0001403 | L0001403]S0219379] ICD91| 1T|255.4]0]
C0001403 | L0001403]S0220088 | ICD91| 1T|255.4]0]
C0001403 | L0001403 | S0220088 | MSH2000 | PM|D000224 ] O |
C0001403|L0001403 | S0352252 | CCPSS99 |PT|0022753] 3]
C0001403 | L0001403 | S0352252 | DXP94 | SY [NOCODE| O
C0001403 | L0001403 | S0352253 |CSTI5|GTJADREN INSUFFIC|O]
C0001403 | L0001403 | S0352253 [ WHO97 | IT|0410] 2|
C0001403 | L0001403 | S0354372 | AODI5 | DE | 00000054300
C0001403 | L0001403 | S0354372 | CSP98|PT|0060-3321]0]
C0001403 | L0001403 | S0354372 | LCHI0|PT JUO00061]0]
C0001403 | L0001403 | S0354372 | RCDI9|PT|C1541] 3|
C0001403 | L0001403]S0354372 | SNM2|SY |D-2332] 3|
C0001403 | L0001403|S0469271 | SNMI98|PT|DB-70620] 3]
C0001403|L0278071]S0352321 | COS93|PT|U000087 0]
C0001403|L0278422]S0352329 | DXP94 | SY [NOCODE | 0|
C0001403|L0367999]S0469267 | SNMI98|SY |DB-70620] 3]
C0001403|L0494937]S0718027 |RCDI9|AB|C1541] 3|
C0001403|L0494940]S0718028| ICD10|PT|E27.1] 3]
C0001403 | L0494940]S0718028 |RCDI9|SY |C1541] 3|

L1
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MRDEF Definitions

CUl SAB DEF

CO001403|MSH2000]A disease characterized by hypotension, weight loss, anorexia,
weakness, and sometimes a bronze-like melanotic hyperpigmentation of the skin. |
t 1s due to tuberculosis- or autoimmune-induced disease (hypofunction) of the ad
renal glands that results in deficiency of aldosterone and cortisol. In the abse
nce of replacement therapy, it is usually fatal. |

Arion Appendix - Metathesaurus relational files .
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MRSTY Semantic Types

CUl TUl  STY

C0001400]TO40]0rganism Function]

C0001403]TO47|Disease or Syndrome]
C0001406]TO83|Geographic Areal

C0001407]T114|Nucleic Acid, Nucleoside, or Nucleotide]
C0001407|T123|Biologically Active Substance|

AoNAL Appendix - Metathesaurus relational files .
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MRATX Associated Expressions

CuUl SAB REL ATX

Cl osed fracture of malar and nmaxillary bones, NOS
C0009045| MSH2000| Bl <Zygomati c Fractures> OR <Maxill ary Fractures>|
Uni | ateral congenital dislocation of hip

C0009702| MSH2000| B| <Hi p Di sl ocati on, Congenital > AND <Fermur Head>/ <abnormalities>|
Sut ure of bl adder

C0010700|] MSH2000| B| <BI adder >/ <sur ger y>|

iﬁaﬁif

Ao Appendix - Metathesaurus relational files .
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MRCXT Contexts

CUl Sul SAB SCD CXN CXL RNK  CXS Cul2 HCD REL XC

C0001403]S0469271 | SNM198|DB-70620]1JANC|1]SNOMED International |C0220967]]11
C0001403]S0469271 | SNM198|DB-70620] 1 ]ANC| 2| DISEASES/DIAGNOSES|C0338067] |11
C0001403]S0469271 | SNM198|DB-70620]1|ANC|3|DISEASES OF THE END. SYSTEM]C0014130]]]1
C0001403]S0469271 | SNM198|DB-70620]1|ANC|4|DISEASES OF THE ADRENAL GLANDS|C0001621||]]
C0001403]S0469271 | SNM198|DB-70620]1|CCP| JAddison"s disease, NOS]|C0001403]DB-70620]]]|

C0001403]S0718028| ICD10JE27.1]1]JANC]1]ICD, Tenth Revision (ICD-10)]C0391804]]11
C0001403]S0718028 | ICD10JE27.1]1]JANC]2])End., nutr. and metabolic diseases|C0694452]]]| |
C0001403]s0718028 | ICD10JE27.1]1]JANC|3]|Disorders of other endocrine glands|CO0178257]|1|1
C0001403]S0718028| 1CD10JE27.1]1]ANC]4|Other disorders of adrenal gland]C0494313]]11
C0001403]s0718028 | 1CD10OJE27.1]1]|CCP]|Primary adrenocortical insuff.]|CO001403|E27.1]]1

(* = C0001403]S0010794 MSH2000)

*|D000224 | 1|ANC] 1 |MeSH|C0220876] 11|

*|D000224 | 1|ANC|2|Diseases (MeSH Category)|C0012674|C| ||
*|D000224 | 1|ANC|3|Endocrine Diseases|C0014130|C19] ]|

*|D000224 | 1|ANC |4 |Adrenal Gland Diseases|C0001621|C19.53]1sal|
*]D000224 | 1JANC]5]Adrenal Gland Hypofunction]|C0001623]C19.53.264manifestation_of]||
*|D000224 |1 |CCP| JAddison™s Disease|C0001403]C19.53.264.263]has_manifestation] |
*]D000224|1]S1B] JAdrenoleukodystrophy ] C0001661]|C19.53.264.270|has_manifestation] |
*]D000224|1]S1B] JHypoaldosteronism|C0020595]C19.53.264.480]has_manifestation] |

AoNAL Appendix - Metathesaurus relational files .
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MRSAT String Attributes

CUl LUI Sul SCD ATN SAB ATV

C0001403]L0001403]S0010792|D000224 |EV|MSH2000 |ADDISON DIS]|
C0001403]L0001403|S0010794|D000224 | ANJMSH2000Jan autoimmune dis with adrenal hypofunction]
C0001403]L0001403]S0010794|D000224 |DC|MSH2000]1]
C0001403]L0001403|S0010794|D000224 | DE |[MSH2000 |ADDISONS DIS]|
[.]

C0001403]L0001403]S0010794|D000224 |M93MSH2000]*120]
C0001403]L0001403]S0010794|D000224 |M93|MSH2000]162]
C0001403]L0001403|S0010794|D000224 |MED [MSH2000]*116]
C0001403]L0001403]S0010794|D000224 |MED [MSH2000]167|
C0001403]L0001403]S0010794|D000224 | MMR [MSH2000]19940628]
C0001403]L0001403]S0010794|D000224 |MN |[MSH2000]C19.53.264.263|
C0001403]L0001403]S0010794|D000224 |MN|[MSH2000|C20.111.163]
C0001403]L0001403]S0010794|D000224 | TH]MSH2000 |NLM (1966) |
C0001403]L0001403]S0352252]0022753 |CCF]CCPSS99]44]
C0001403]L0001403]S0354372|C1541|RIDJRCD99]Y41X1]
C0001403]L0001403|S0469271|DB-70620]SIC|SNMI98]255.4]
C0001403]L0367999|S0469267 |DB-70620]SIC|SNMI198]255.4]

[.]

C0001403]L0494937]S0718027 |C1541|RIDJRCD99|Y41X2|
C0001403]L0494940]S0718028 | C1541|RIDJRCD99]Y41X2]
CO001403] | 1 IDAIMTH]19900930]

C0001403]1 | | IMRIMTH]20000101]

COO01403 | 1 ISTIMTHIR]

= = : : :
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MRLO Locators

CuUl ISN FR UN Sul SNA SOUl

C0001403 [MEDL INE(1990-1995) | 228 | *CITATIONS | S0010794] | |
C0001403 [MEDLINE(1996-Fall 1999)]116]*CITATIONS|S0010794]]]|
C0001403 | DXPLAIN] | |S0352252] | |
C0001403 | DXPLAIN| | |S0352329] | |

= = : : :
AoNAL Appendix - Metathesaurus relational files .
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MRRANK Name Ranking

RANK SAB TTY SUPRES

0324 [MTH|PN|N]
0323 |MTH|MM[N]
0322 |MSH2000 | MH N |
0321 [MSH2000 |HT [N|
0320 [MSH2000 | TON|
0319 |MSH2000 | GON|
0318|MSH2000 | LO|N|
0317 [MSH2000 |EP N|
0316 |[MSH2000 [EN [N
0315 | MSH2000 | XQ [N
0314 | MSH2000 [NM [N
0313|DSM4|PTN|
0312|DSM3R|PTN]
0311 |SNMIO8|PTIN|
0310 SNMI98|PX]| Y|
0309 | SNMI98[HTN|
0308 | SNMI98|HX] Y|
0307 [NDDF99 | CDN|
0306 |[NDDFO9 | IN|N|
0305 |[MDDB99 | CD N
0304 [MMX99 [CDN|
0303 |MMX99 | IN|N]
0302 |RCDSA|PT|N]
L]

= =
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MRREL Inter-concept Relationships

Cull REL CUI2 RELA SAB SL MG

C0001403]AQ]C0205470] |[MSH2000 |MSH2000] |
C0001403]AQ]C0348026] |[MSH2000 |MSH2000] |
C0001403|CHD|C0271737 ]| |RCD99|RCD99] |
C0001403|CHD|C0342477 ] |RCD99|RCD99] |
C0001403]PAR|C0O001623 |manifestation_of|MSH2000 |MSH2000] |
C0001403 ] PAR|C0O004364 ] inverse_isa]|MSH2000 |MSH2000] |
C0001403 ] PAR|C0405580] |AOD95]ACD95] |

C0001403 | PAR]C0405580] |RCD99 | RCD99] |

C0001403 | PAR]C0494313] | 1CD10]ICD10] |
C0001403|RBJC0001621 ] IMTHIMTH] |

C0001403|RBJC0004364] |CSPO8|MTH] |
C0001403|RL]JC0405580 | mapped_Ffrom| SNMI98|SNMI98]| |
CO001403|RNJC0518933| IMTHIMTH] |
CO001403|RN]C0518934 | IMTHIMTH] |
C0001403]ROJC0020615]|clinically_associated_with]|CCPSS99|CCPSS99]| |
C0001403ROJC0O041296 | IMTHIMTH] |
C0001403|ROJC0085860 | mapped_to|CSP98]CSP98] |
C0001403|ROJC0O151467 | clinically_similar |RAM99|RAMI9] |
C0001403ROJC0152889 ] associated_with|SNMI98]SNMI198] |
C0001403ROJC0405580 mapped_from|CST95|CSTO5] |
C0001403]S1B]C0001661 | |[MSH2000 | MSH2000] |
C0001403]SIB]C0002880] |CSP98]|CSP98] |

L1
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MRCOC Co-occurrences

Cull Cul2 SOC COT COF COA

C0001403]C0000737 [MBD|L|1]CO=1,DI=1]

C0001403 | CO000833|MBD|L|1|DT=1]

C0001403 | CO000833 MED|L|1|DT=1,MI=1,RA=1]
C0001403]C0001175MBD|L|1]CO=1]

C0001403 | C0001180 |MBD|L|1]CO=1]

C0001403]C0001418 |MBD|L|2|ET=2]

C0001403 ] C0001430 |MED|L]1]BL=1,C0=1]
C0001403]C0001613|MBD|L|5|PP=2,CN=1,DI=1,HI=1, IM=1,SU=1]
C0001403|CO001613|MED|L|7|IM=4,ET=2,PP=2,BL=1,CL=1,PA=1]|
C0001403|C0001614 |MED|L|1|BL=1,CI=1]

C0001403]C0001617 [MBD|L|1|BL=1]

C0001403]CO001618MBD|L|1]IM=1]

C0001403]C0001618 |MED|L|3|BL=2,C0=2,ET=1,PA=1]

C0001403]C0001621 |MBD|L|10|ET=7,DI=3,PA=3,BL=1,C0=1,DT=1,PP=1]
C0001403]C0001621 |MED|L|3|ET=3,DI1=2]
C0001403]C0001623|MBD|L|7|DI=3,ET=2,PP=2,<>=1,CN=1,DT=1, IM=1,PA=1, TH=1]
C0001403|C0001623|MED|L|1|DI=1,ET=1]

C0001403]C0001624 |MBD|L|10|ET=9,DI=2,DT=1,PA=1]

C0001403]C0001624 |MED|L|3|DI=2,ET=2]
C0001403]C0001625|MBD|L|12|ET=4,C0=3,RA=3,SU=3, IM=2,BL=1,DT=1,EN=1,MI=1,PA=1,PP=1]
C0001403]C0001625|MED|L] 7| IM=3,DI=2,PP=2,RA=2,BL=1,C0=1,ET=1,HI=1,PA=1,TH=1]
C0001403]C0001627 [MBD|L|1|DT=1]

L1
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MRCON Suppressible synonyms

CUl LAT TS LUI STT  Sul STR

CO154009|ENG|P|L0180842]|PF]S0245368]Benign neoplasm of prostate]O]
CO154009]ENG|P]L0180842]V0O|S1650872 | PROSTATE NEOPLASM BENIGN] 3]
CO154009]ENG|P|L0180842]V0O]|S1912324|Neoplasm benign;prostate] 3|
CO154009]ENG|P|L0180842]V0O]|S1933166]Neoplasm benign, prostate|:]
CO154009|ENG]S|L0524756 | PF]|S0599238]Benign tumor of prostate]:|
CO154009|ENG]S|L0524757 |PF]|S0599632]|Benign tumour of prostate|:|
CO154009]ENG]S|L0524758 ]| PF]|S0598914|Benign prostatic tumor|:]
CO154009]ENG L0524759|PF]S0598915]Benign prostatic tumour]:]|

CO154009 |EN 0033572 |PF|S0999020 | Prostate <3>|0]
C0154009 | EN 0033572 V0| S0077252|Prostate] 3|

C0154009|GER L1258213|PF]S1500159|Gutartige Neubildung: Prostata]’]

AoNAL Appendix - Metathesaurus relational files .
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SRDEF Basic information

RT TuUl STY/RL STN/RTN DEF EX UN NH RIN

STY|TOO1]|Organism|Al.1|Generally, a living individual, including all plants and
animals. |Homozygote; Radiation Chimera; Sporocyst|]]|]]

STY|TOO2|Plant]A1.1.1]An organism having cellulose cell walls, growing by
synthesis of inorganic substances, generally distinguished by the presence of
chlorophyll, and lacking the power of locomotion. Plant parts are included here
as well_|Pollen; Potatoes; Vegetables]]|1]

STY|TOO3]Alga]A1.1.1.1]A chiefly aquatic plant that contains chlorophyll, but does
not form embryos during development and lacks vascular tissue.|Chlorella;
Laminaria; Seaweed|]|]]1

STY|TOO4|Fungus|Al1.1.2]A eukaryotic organism characterized by the absence of
chlorophyll and the presence of a rigid cell wall. Included here are both slime
molds and true fungi such as yeasts, molds, mildews, and mushrooms. |Aspergillus
clavatus; Blastomyces; Helminthosporium; Neurosporalllll

[-]
RL]T132|physically related_to]R1|Related by virtue of some physical attribute or
characteristic. ||| |PR]physically_related_to|

RL]T133|part_of|R1.1]Composes, with one or more other physical units, some larger
whole. This includes component of, division of, portion of, fragment of, section

of, and layer of._|]]||PT|has_part]
[-]
RL|T186]isa|H]The basic hierarchical link in the Network. If one item "isa"

another item then the first item is more specific in meaning than the second
item.]|l]!S]inverse_isaj]
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SRSTR Structure

STY/RL RL STY/RL

LS

Biologic Function]affects]|Organism|D]|

Biologic Function]isa|Natural Phenomenon or Process|D|
Biologic Function]process of]Organism|D]|

Biologic Function]produces|Biologically Active Substance|D]|
Biologic Function]produces|Body Substance|D|

L1

Disease or Syndrome|conceptually rel

ated_to]|Experimental Model of Disease|DNI |

Disease or Syndrome]isa]Pathologic Function|D]|

Disease or Syndrome|produces]|Tissue]

L1

Dl

Medical Device|isa]Manufactured Object|D]
Medical Device|prevents]Injury or Poisoning|D]
Medical Device|prevents]|Pathologic Function|D]
Medical Device|treats]Anatomical Abnormality]|D]
Medical Device|treats]Injury or Poisoning|D]|
Medical Device|treats]|Pathologic Function|D]|
Medical Device]treats|Sign or Symptom|D]

[-]

Mental Process]|process of|Plant|B]

blocks Biologic Function|process of]Organism|D]|

[.]
part_of]isa|physically_related to|D]

L1

> £
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SRSTRE2 Structure (expanded)

STY

Disease
Disease
Disease
Disease
Disease
Disease
Disease
Disease
Disease
Disease
Disease
Disease
Disease
Disease

L1

BN TTIONAL
LIFRARY CF
MECHCINE

or
or
or
or
or
or
or
or
or
or
or
or
or
or

RL STY

Syndrome] isa]Pathologic Function]
Syndrome]isa|Biologic Function]
Syndrome] isa|Natural Phen. or Pr.|
Syndrome|] isa]Phenomenon or Process|
Syndrome | isa]Event]
Syndrome|affects]Algal N
Syndrome|affects]|Amphibian]
Syndrome|affects]Animal |
Syndrome|affects|Archaeon]|
Syndrome|affects|Bacterium|
Syndrome|affects|Biologic Function]

Pathologic Function |isa|Biologic Function]
Biologic Function]isa|Natural Phen. or Process|
Natural Phen. or Process]isa]Phen. or Process]|
Phenomenon or Process|isa|Event]

from Biologic Function]affects|Organism|D]

Syndrome|affects|Bird] y
Syndrome|affects|Cell Function]|

Syndrome|affects]|Cell or Molecular Dysfunction]
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Normalization Example

. Hodgkin Disease

. HODGKINS DISEASE
Hodgkin's Disease
Disease, Hodgkin's
Hodgkin's, disease
HODGKIN'S DISEASE
Hodgkin's disease
Hodgkins Disease
Hodgkin's disease NOS
Hodgkin's disease, NOS
Disease, Hodgkins
Diseases, Hodgkins
Hodgkins Diseases
Hodgkins disease
hodgkin's disease
Disease, Hodgkin

normalize :> disease hodgkin
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Normalization

Remove genitive :>

Remove stop words :>

L owercase :>

Strip punctuation :>

Uninflect ~ —
Sort words :>

Hodgkin’s diseases, NOS

Vi

Hodgkin diseases, NOS

Vi

Hodgkin diseases,

Vi

hodgkin diseases,

Vi

hodgkin diseases

Vi

hodgkin disease

Vi

disease hodgkin
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Addison’s Disease: Co-occurring concepts

25 Autoimmune Diseases 400
21 Autoantibodies

20 Hydrocortisone

19 Adrenal Glands

16 Steroid 21-Monooxygenase
13 Adrenal Gland Diseases 300
13 Adrenal Gland Neoplasms

12 Polyendocrinopathies, Autoimmune

12 Adrenal Cortex 250
11 Tuberculosis, Endocrine
10 Corticotropin

350

10 Glucocorticoids 200

9 Diabetes Mellitus, Insulin-Dependent

8 Thyroiditis, Autoimmune 150

8 Tuberculosis

8 Hypothyroidism

8 Adrenal gland hypofunction 100

8 Autoantigens

8 Adrenoleukodystrophy 50

L]

1 Circadian Rhythm

L] 0 -
g 3 2 3 8§ g ~ w0 oo -
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